
JULY 1978 



usiness Systems • Batter-up •Terminals, CRTs & Keyboards 



w 


l 




\ 1 lli 








I M&§SSBK9Bm 







Radio Shack’s personal computer s ystem? 
This ad just might make you a believer. 



You can’t beat 
the 4K system at 

$599 




TRS-80 “Breakthru” 

• TRS-80 microcomputer 

• 12" video display 

• Professional keyboard 

• Power supply 

• Cassette tape recorder 

• 4K RAM, Level-1 BASIC 

• 232-page manual 

• 2 game cassettes 



. . . or the step-up 
16K system at 

$899 




TRS-80 “Sweet 16” 

• Above, except 
includes 16K RAM 



... or the fast 
4K/printer system at 

$1198 
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TRS-80 “Educator” 

• Above, except 
includes 4K RAM and 
screen printer 



...or the Level-1 1 
16K/printer/disk 
system at 



$2385 




TRS-80 “Professional” 

• Above, except 
includes 16K RAM, 
disk drive, expansion 
interface, and 
Level-ll BASIC 



So how are you gonna beat the system that 
does this much for this little? No way! 



. . . The amazing new 
32K/Level-1 1/2-disk/ 
line printer system at 

$3874 




TRS-80 “Business” 

• Above, except 
includes 32K RAM, 
line printer, 
and two disk drives 



Get details and order now at Radio Shack stores and dealers in the USA, Canada, UK, Australia, Belgium, Holland, France, Japan. 
Write Radio Shack, Division of Tandy Corporation, Dept. C-045, 1400 One Tandy Center, Fort Worth, Texas 76102. Ask for Catalog TRS-80. 

RadM/hMk 

The biggest name in little computers 



Prices May Vary at Individual Stores and Dealers 




ARTEC CRAFTSMANSHIP HAS CREATED 





Please send me: (include quantity) 



Shielded 

Motherboard 



Full WW11 
Card 



□ I’ve enclosed a money order for $ 

□ Mastercharge □ Visa 



(number) 



Half WW11 
Card 



(exp. date) 



Name 

Address 

City State Zip 

Calif. Res. add 6 % sales tax. End. $3 handling. 10% discount for students and 
computer club members. (Please enclose name of club or school) 



The First 
Truly Silent 
Motherboard 



(r) Trademark of Digital Equipment Corporation 

Order today! 

Put an Artec board to work for you. Use your 
Mastercharge or Visa. Or just send along a 
money order. We can accept only U.S. currency. 
Please include $3 handling on all orders. Califor- 
nia residents add 6% sales tax. 



NEW! DEC® and Heath Compatible LSI 
Boards 

The new Artec WW11 lets you adapt or add 
onto your DEC LSI-11 or Heathkit . LSI mini- 
computer. Can accom- - • l|§§f 

modate 14 and 16 pin 
DIPs plus all necessary 
passive components. 

FULL CARD $75 

(10 45" x 8.4") 

HALF CARD $35 

(5.225" x 8 4") 



dRTGC aeCTRONia, IMC. 

Artec Electronics, Inc. *605 Old County Rd.*San Carlos, CA 94070 
(415) 592-2740 



Noise in your bus lines means errors 
in your programs. The Artec shielded 
Motherboard totally eliminates noise. 

At 4MHz, the Artec shielded 
Motherboard is free from spurious 
noise. No ringing in your bus lines. 

No errors in your programs. 

This Motherboard offers you 
engineering and craftsmanship 
never before available in the small 
computer field. Outstanding as 
either a replacement for your 
present Motherboard or as the 
heart of a new system. Con- 
sider these features: 

■ Vsth inch thick — more than twice as thick 
as most Motherboards. 

■ Totally shielded — all holes plated 
through; full bus terminations. 

■ Fits easily into any stan- 
dard chassis. 

■ Masterite edge 
connectors — the 
finest quality con- 
nectors available. 

■ Reflowed solder circuitry. 

■ No soldering required. 

■ Designed for the S-100 bus. 

The Motherboard price is: $150(kit> 

$190 (assembled] 

Five years of experience in every card 

For five years, Artec has worked hard to de- 
velop a complete line of custom, prototype and 
off-the-shelf printed circuit boards. And in five 
years of tough industrial use, Artec boards have 
proven themselves among the most reliable 
boards available anywhere. 
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AT THE COMPUTER FACTORY 



JULY IS A VERY SPECIAL MONTH 

Act before August 20th, and you can save between $150 and $600 

Just look at these APPLE II specials. 



VOICE CONTROL 

The Apple II, known to date for its unique color graphics, has been 
party to the most far-reaching computer development of the late 
70's . . . ON/OFF VOICE CONTROL 

HEURISTICS and MOUNTAIN HARDWARE, following many years 
of development, have just introduced low-cost voice-recognition and 
controller systems designed specifically for the Apple II. 

The Speech Lab by HEURISTICS . . . complete with board, micro- 
phone and programs. Recalls 32 Spoken Words. 

Your Apple 1 1 can react to your own voice command. 

The Introl by MOUNTAIN HARDWARE . . . complete with board, 
demo tape, and manuals. Ability to control two AC outlets. No ex- 
tensive wiring needed. Utilizing your own AC lines. 



SPECIAL 

Apple II 16K $1,195.00 

Mountain Hardware 

Control Board 189.00 

Introl 149.00 

HEURISTICS 

Speech Lab 189.00 



sugg. mfg. 
retail price 





$1,572.00 



SAVE $150 



The Computer Factory has configured the Dream System Speech 
Lab and Introl, alongside your Apple II, gives you a taste of the fu- 
ture, now. Who knows what is next? 

PERSONAL 

Our Special Personal System includes Apple M's 116 K Diskl I. Disk 
allows quick storage and easy access to files and large quantities of 
data, for both home and business use. Speeding up load time and 
data retrieval, the Disk adds flexibility. 

For home use, Expandors Impact Printer is undoubtedly the best 
value on the market today. Full 80 column printer .... 8V2 inch pa- 
per (NOT thermal) 



SUPER SPECIAL 



Apple II 32K $1,495.00 

Disk II (116K) 

mini-floppy 495.00 

Printer Interface 218.75 
Expandor Printer 425.95 



sugg. mfg. 
retail price 



$ 2 , 634/70 

$2,395.00 



SAVE $239.30 




BUSINESS 

There is only one word to describe our business package. VALUE! 

48k Apple II Dual Mini Floppy Disks Drives, yielding approx. 

23^k bytes of storage. Centronics 779 Printer .... 80-132 columns 
.... 60-110 cps .... perfect for all business forms .... multicopy 
5x7 dot matrix .... can be set from 80 to 132 columns. 

Just think. A Dual Disk Business System for only $3595. Now that's 
something special. 

SNEAK PREVIEW: Hi-Lo-Close CHARTS FOR 
APPLE II. Moving Averages To Be Announced 
July 1, 1978 



ULTIMATE SPECIAL 

Apple II 48K $1,795.00 

Dual Disk II 

mini-floppy's 990.00 

Printer Interface 235.00 

Centronics 779 Printer 1,175.00 



sugg. mfg. 
retail price 




OUR PRICE 3 $3,585.00 
SAVE $600 




ONLY 

$ 795 



The fully-self-contained Commodore PET Computer System is still ONLY $795.00. 
Full 8K in RAM, 14K in ROM, full ASCII keyboard, tape drive and 9-inch CRT. Ex- 
tended Basic is the language, and a machine language monitor is available on tape. 

Read from Tape . . . Write to Tape. With PET's 2nd Cassette ($99.95), file mainte- 
nance is a breeze. 

Now Available! The PET IMPACT PRINTER . . . ONLY $595.00 . . . 60 cps . . . 
8!4inch paper .... YES, it will print the PET's GRAPHICS! 



ATTENTION PET OWNERS - Newproducts for your PET MEMORY EX- 
PANSION BOARD to bring your PET up to 32K-$649.95, RS-232 Interface 1 1Q- 
300 Baud (one-way)-$169.95, 110-9600 Baud (two-way)-$295.00. 

PET software now available: 



MORTGAGE ($15.95) 
CHECKBOOK ($15.95) 
FINANCE ($12.95) 
OPTIONS ($24.95) 

STOCK SCREEN ($22.50) 



ANNUAL REPORT ANALYZER ($22.95) 
STOCK ANALYZER ($34.95) 

DATA BASE ($175.00) 

BONDS ($9.95) 

SUPER STAR TREK ($19.95) SPECIAL $9.95 



THE COMPUTER FACTORY 

790 MADISON AVENUE, NEW YORK, NY 10021 (212) 249-1666 or (212) PET 2001 T-F 10-6 SAT. 10-4 
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LAUNCHING PAD 

ROULETTE ON YOUR PET WITH BELLS AND WHISTLES 22 

Risking money, Las Vegas style, can be done while relaxing in your 
favorite chair at home and spinning the wheel in the computer’s video. Only 
you never wind up broke, by David M. Conley 

MAYOR PROCLAIMS “PERSONAL COMPUTING WEEK” Ill 

Chicago’s Mayor Bilandic proclaims “Personal Computing Week” to 
recognize PCs ’78 Midwest Personal Computing Expo. 

DIGGING IN 

USING TABLES FOR MACHINE LANGUAGE PROGRAMMING 35 

Tables can be a programmer’s best friend — if you know how to use them. 

The authors discuss the various kinds of tables as well as techniques for 
implementing them, by Steve A. Hughes , Joe Celko and Elizabeth M. Hughes 

ALBUM SORTING: MUSIC IN YOUR MEMORY 43 

This program will prove useful whenever you’re trying to locate the 
soundtrack to Oklahoma , your prized Graf Zeppelin airmail stamps or 
your Fourth Century BC Athenian drachma, by Rodger Pogue 

TERMINATE YOUR SYSTEM . . . FOR LIFE 67 

Don’t get in a terminal tizzy when selecting your computer’s most 
important peripheral; consult PCs comparative product chart to see what 
features, specifications and prices meet your needs, by Chip A. Tyeti 
COMPUTER CHESS PROGRAMMING 77 



One of the world’s top computer chess programmers outlines basic 
concepts to follow when writing a successful computer chess program. 
by Mike Valenti 

IN THE MONEY 



SMALL BUSINESS SYSTEMS: TO BUY OR NOT TO BUY 17 

Before you rush out to buy a microcomputer for your business, you 
should think about these questions - and the answers to them, by David Price 

ON THE LIGHTER SIDE 

PETALS AROUND THE ROSE REVISITED 30 

Last year, PC introduced you to this challenging game. Now here’s a second 
chance to become a Potentate of the Rose, by Ken Jackman 

BATTER-UP MICRO STYLE 58 

A true-to-life baseball game simulated in your home computer, by Joe Roehrig 

GUNNER GAME 64 

Not your ordinary hit-the-target game — the target shoots back! 
by Laurence Dishman 

FUTURE COMPUTING 

THE MAGIC OF A FACE 54 



Could your loyal micro pick you out of a line-up? Recent experiments 
indicate rapid, accurate, inexpensive face recognition by microcomputers 
may be only a decade away, by Paul Snigier 

ONCE UPON A TIME 



THUNDER 25 

“Can you explain, Mr. Bowman, why the hottest rock group in the 
country can’t show up for their first stage appearance?” by Richard J. Lutz 

INSTANT REPLAY 

COMPUTERS, POLITICS AND PLANNING 32 

By simulating the complexities of county planning and politics, computers 
let students gain “real world” experience in the classroom, by Liz Einstein 
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VECTORBORD® TENTH/TENTH HOLES MOUNT: 

DIPS, SIPS , KLIPS, CHIPS 

PINS, POSTS, POTS, PADS Save Work - Time - Money 
RCs, ICs, PCs, SCs 



8800V MICROPROCESSOR PLUGBORD 




Pattern “P” 



TO riT 042- HOLES 



(Component Side with Added Sockets) 

Has 100 contacts on .125” centers, is 10" wide by 5.313 " 
high. Has heavy tinned back-to-back buses, overall 0. 1 " 
spaced 0.042" hole pattern. Socketed models available. 



WIDE SELECTION OF 

MICRO-VECTORBORD® "P" - 0.042" 
holes match DIP leads. Epoxy glass, or 
glass composite, paper, copper clad. Also 
1/64”to 1/16” thick and 10” max. width. 

VECTORBORD ”H” — For larger termi- 
nals, leads. Available in epoxy glass sheets 



SIZES AND MATERIALS 

TERMINALS— Complete selection of 
wire wrappable and solderable push-in 
terminals for 0.042”and 0.062” dia. holes 
— plus wiring tools available. 

PLUGBORDS — For solder or wrap wire 
construction 2.73" to 10” wide and 4.5” 
to 9,6” long. With holes .1”x .1”, .1”x 
.2”, .2”x .2”, or loaded with 1C sockets. 
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i ^ W If You Want Professional Service 

And A Large Variety of Equipment 

BUSINESS APPLICATIONS 

General Ledger, Inventory, Accounts Payable, Receivable, Word Processing 
GENERAL APPLICATIONS 
Northstar Mailing Label Program . . . $45 
Northstar Macro Assembler . . . $65 
STOCK MARKET PACKAGE - (Unique) 

Makes Ticker-Tape Obsolete 
Send $2.00 For Descriptive Brochure And Much More 

BVTE SHOP 

the affordable computer store 

130 East 40th Street 2721 Hempstead Turnpike 

New York, NY 10016 Levittown, NY 11756 

(212) 889-4204 (516) 731-81 16 

(corner Lexington Ave.) (Just E. of Wantagh Pkway.) 

11-7 Tues, Thru Fri 12 to 8 

10-5 Saturday 10 to 5 
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Taxes - 
Author Reply 

Dear Editors: 

The following should clarify the 
three problems mentioned in the 
Coddington letter, June PC: 

1. Dividend Exclusion — is not calcu- 
lated by the program. The user is 
required to enter the amount of the 
exclusion as input item No. 2 as 
shown in Figure 2. 

2. The excise tax example was a poor 
selection. Excise tax is not deduct- 
ible. As you mentioned, this was a 
sample input and does not affect the 
program. 

3. Medical Insurance Deduction — 
again this deduction is not calcu- 
lated. The user is required to enter 
the amount up to $150 as item No. 

1 and the balance, if any, as item 
No. 5 as shown in Figure 3. In line 
7300 of the code, the program 
checks to make sure item No. 1 
does not exceed $150. 

The program is meant to serve as a 
tool in preparing tax returns and is as 
accurate as the information supplied 
by the user. I Find it useful as an aid in 
estimating next year’s tax (assuming 
no rate or tax law changes), since 1 can 
use last year’s return as the base and 
modify it as changes become known. 

There are income tax software 
packages on the market selling for 
$200 that do little more than the 
package presented in Personal Com- 
puting. 1 feel the programs published 
are a good starting point for a personal 
tax package and a bargain for only $2 
(the price of Personal Computing). 

Thanks again for your interest and 
yes the programs work. 

Joseph J. Roehrig 
Middle Village, NY 

Chess Notes 

Editors: 

May I compliment your editorial 
staff? I didn’t think it possible to distort 
my meaning so much with so little ef- 
fort. I was most impressed with the ef- 
fect produced by putting Mr. (Bobby) 
Fischer’s name in italics. My letter 
(April PC) now reads as though Mr. 




Fischer is somehow associated with the 
Chess Challenger. In the original letter 
my meaning was unmistakable — the 
Chess Challenger with which I had 
some experience was the personal 
property of Mr. Fischer; there was no 
suggestion that he was in any way asso- 
ciated with the manufacture, produc- 
tion or distribution of that execrable 
device. 

There has also been some misun- 
derstanding regarding the nature of the 
chess programming I wish to do. I will 
accept blame — for making assump- 
tions about the reader’s knowledge of 
chess programming, and for my misera- 
ble facility with the English tongue. 

I do not wish to denigrate the con- 
tribution that Mr. Fischer can make to 
computer chess; rather I wish to em- 
phasize that there are two inter- related 
tasks in computer chess. One, a program- 
ming task, to convert knowledge about 
chess into programs and subroutines 
that a computer can process. And two, 
a chess task, to define the nature of 
chess ideas in such a way that they may 
may be formulated into algorithms for 
a computer. 

Considering the current state of 
computer chess - and I am fully aware 
of the power of CHESS 4.6 with its 
huge tree search — the second task is 
the most important. 

Thomas A. Crispin 
Goleta, CA 

Editor's Note: We are sorry if the 
italicized name caused any confusion. 

Mr. Fischer is not related to the manu- 



facturing or distribution of the Chess 
Challenger. 

Market Micro? 

Dear Editors: 

I recently bought a Radio Shack 
TRS-80 in hopes of being able to put 
together a computer display system for 
personal trading use to receive, store 
and evaluate real time commodity 
prices. 

Trading information (price, volume 
and open interest changes) will need to 
be read off communication lines, then 
filed on disk storage, run through nu- 
merous computer programs (moving 
averages, point & figure, etc.), results 
of which are to be filed on disk storage 
and be available to be visually displayed 
on a screen in various formats by opera- 
tor command or automatically by built- 
in flash alerts. 

Because of the recent breakthroughs 
in computer technology I see no rea- 
son why this isn’t possible. 

Do you know what, if any, addition- 
al hardware is needed? Do you know 
if leasing the real time communica- 
tion lines will be least expensive direct 
from the various exchanges (meaning 
various lines to my system) or would 
it be better to lease one line from say 
Bunker Ramo or (?) where desired 
multiple exchange information would 
be supplied to my system over one line 
with minimal time delay? 

Being only a part-time investor with 
limited capital I’m interested in trying 
to obtain a system at minimal costs, 
even if it means selling the TRS-80 
and purchasing new hardware and soft- 
ware. 

Sharon Jackson 
Fenton, MO 

Editor's Note: Tandy Computer/ Radio 
Shack's TRS-80 may adequately fill 
your needs, but you'll need their ex- 
pansion module , which will allow addi- 
tional peripherals such as more mem- 
ory , possibly a printer , and communi- 
cation interfaces ( which we 're not cer- 
tain presently exist in easily interfaced 
units for the TRS-80). 

You may wish to use your micro as 
both a computer and a terminal. The 
computer will do all the filing , comput- 
ing and formatting output; the terminal 
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will aggregate the data from the com- 
munication lines and present it for 
CRT display. Asa computer , your 
TRS-80 will probably fill your needs 
if you 've provided adequate memory 
(better to have more than not enough). 

For use as a terminal , we're certain 
you 11 need a modem as the interface 
between the telephone line(s) and the 
computer. Also , your computer must 
switch to a terminal mode or you'll 
have to use additional equipment (e.g., 
a TTY unit which uses punched paper 
tape and standard teletype supplies). 
Several models are available from 
Teletype in Skokie , IL , and Teletype- 
writer Communication Specialists in 
Berkeley Heights , NJ; or try a local 
computer retailer. 

You can buy or lease a new or re- 
conditioned unit. Prices vary , so be 
sure to review the price structure with 
the source. 

Modems are sometimes included 
with TTY units , but may be purchased 
from Phone 1 ofR, kford, IL, or M & 
R Enterprises, Sunn ; >ale, CA, or your 
local computer retailer. 



The only other hardware we would 
recommend is a printer, so you 'll have 
hard copy for reference. If you find 
the TRS-80 inadequate for your needs, 
you might consider Processor Tech- 
nology 's Sol-20/ 16. It has both ter- 
minal and stand-alone computer 
modes. All you need is a standard TV 
with an RF modulator ( ATV research 
of Oklahoma City offers their Pixie- 
verter, PXV-2A, in kit form for $8.50) 
or a monitor with direct video input. 

Once you have your communica- 
tions lines linked to a terminal via the 
interface! s) and you have a floppy 
disk system in operation with your 
micro ( we recommend a dual disk unit; 
see March PC for additional buying 
hints), your final requirement is soft- 
ware. 

The software could be a problem 
if you have limited programming ex- 
perience. It sounds like you 'll need 
extensive software for your applica- 
tion, and we know of none existing 
that is adequate. Be patient, though ; 
someone may be feverishly creating it 
now and may contact us or you. 



Meanwhile, you might consider 
Screensplitter video display software 
which can open your CRT to display- 
ing both the incoming data and the 
interactive software on commodities. 

The BASIC included with floppy 
disks should be your basis for the pro- 
grams you (?) will write , modify or 
commission to write. In this way, your 
disk file updates and other “housekeep- 
ing” chores will be compatible. 

The cost for a complete system as 
we've described purchased in kit form 
(although companies are departing 
from kits) will run about $6000, vary- 
ing with your final selection. The soft- 
ware could cost an additional $500 to 
$2000, depending on its complexity, 
the software writer you use, and 
whether it is an exclusive package 
( which you could then turn around 
and license to others). 

The data line ( we recommend one 
incoming line - keeping it simple for 
software) rental fee is something we 
can 't estimate. Contact the telephone 
company and your (Bunker Ramo) 
agent for specifics. 

This is the minimum system we 
recommend. Accomplishing what 
you want efficiently for less money 
and equipment (including software) 
may not allow for expansion as your 
operations grow. The companies men- 
tioned should be willing to assist and 
counsel you as part of their customer 
service. 

Ask questions, no matter how in- 
experienced you think you sound. 

Take notes and evaluate with a critical 
eye. 

By the time you have all the hard- 
ware on line and the software in opera- 
tion, you will no doubt be a top-notch, 
electronically aided commodities 
trader with highly customized programs. 
Good luck! 

Saving a species! 

Dear Editors, 

I wish to take exception to the com- 
ments of James Owen appearing under 
the heading “Road to Extinction”, in 
the Feedback section of your April 
issue. 

First of all, it has indeed been 

suggested in the past that program- 
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mers (but not necessarily programming) 
might become “extinct” in the then- 
forseeable future. This particular sug- 
gestion first arose in the ’50s when the 
use of compiler languages such as 
FORTRAN and COBOL began replac- 
ing assembly and machine code pro- 
gramming, because the new languages 
did not require the programmer to be 
intimately familiar with machine code 
or assemblers. In this light, the role 
of the programmer was thought at that 
time to be diminishing, since the in- 
creased ease of programming obviously 
required less effort — hence less train- 
ing — on the part of the programmer. 

However, with the programmer’s 
task thus made easier, the programmer 
was then free to become more involved 
with the aspects of the problem being 
solved by the computer rather than 
having to pay such painfully close atten- 
tion to the coding of machine instruc- 
tions. 

Hence it may be seen today, some 
20 years later, that the introduction of 



compiler languages did not adversely 
affect the programming profession In- 
terestingly, the advent of compiler 
languages for programming purposes 
actually proved beneficial to the posi- 
tion of the programmer. In the (admit- 
tedly narrow) example above, the role 
of the programmer was changed some- 
what and greatly expanded rather than 
pared into oblivion, as some had ex- 
pected. 

The principal reason for this phe- 
nomenon of change and expansion in 
the field of computer programming 
was and is that the programmer, partic- 
ularly the professional, is a not-so-dis- 
pensable link in a problem solving 
chain, or team effort. Problem solving 
at the professional level involves a 
great many skills which are not learned 
overnight, and this is just as true in 
programming as in, say, engineering. 

It is with this idea in mind I point 
out that the professional program- 
mer is not just a mere writer of comput- 
er code. To the contrary, the profes- 



sional programmer is an effective 
problem solver who must be thorough- 
ly familiar with the fundamental as- 
pects of systems analysis, formal logic 
and design, not to mention advanced 
mathematics and communicative skills. 
These diverse yet interdependent capa- 
bilities already required of the program- 
ming professional insure that virtually 
any new developments in the field 
of computing can only strengthen the 
position of the programmer through 
change and expansion of the program- 
mer’s job function. 

Of course, new developments in 
computing are liable to include pro- 
gramming languages which are easier 
to learn and use, just like in the pre- 
vious example. This, however, is hard- 
ly a threat to the livelihood of the 
programmer; rather, it is a boost for 
the programming business. The reason 
is quite simple. It is generally true (not 
strictly speaking, but as a good rule of 
thumb) that a “simpler” programming 
language is inherently less versatile and 
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word processors at fantastic savings. 

We have to clear our million dollar 
inventory — thousands of items must 
go. 

Mail this coupon or write on your let- 
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our valuable Mail Order Auction 
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In E&L’s Complete Bugworks Cat- 
alog, you’ll find everything you 
need to master the world of elec- 
tronics. And to start, check out 
the Bugbooks. 23 Volumes of the 
most comprehensive & authori- 
tative tutorials in electronics 
today, from basic circuit design 
to advanced Microcomputer 
experiments. 

They’re all in the works — the 
Complete Bugworks. 



Send for your free 
copy today. 
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61 First Street, Derby, Coon. 06418 
(203) 735-8774 Telex No 96 3536 
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powerful than its more difficult prede- 
cessor. For this reason alone, more 
difficult (and more powerful) program- 
ming languages need to be retained for 
the successful solution of the difficult 
problems encountered in professional 
problem solving. 

Even so, it is possible to continue 
down the path of “degradation of ver- 
satility for the sake of simplification” 
to the point of the software package, 
which, though so simple-to-use user 
programming is not even involved, is 
so narrow in purpose and lacking in 
versatility as compared to a compiler 
language, assembly language, or ma- 
chine language, that there must be a 
special software package for every spe- 
cial application — and the applications 
are endless! 

Such trends in “new” developments 
are clearly to the advantage of the pro- 
fessional programmer. 

In view of the foregoing facts, 1 
found Mr. Owen’s analogy between 
the economics of using microproces- 
sors in control applications (in place of 
TTL) and the usefulness and adaptabil- 
ity of the programmer to be most 
amusing. The very example Mr. Owen 
chose represented one of the hottest 
new growth opportunities to come 
along for programmers in years. 

As for the reference to “intelligent 
machines”, I seriously doubt that 
truly intelligent machines would be 
caught dead in the company of humans. 
After all, as everyone should know, it is 
humans who make mistakes — not 
computers. 

Without question, the “Road to Ex- 
tinction” is riddled with chuckholes! 

Mark A. Solis 
Baton Rouge, LA 

You is correct! 

Your (poor) grammar is showing. 
Your cartoon in the April issue should 
have been edited so that it was correct. 

One takes something to someplace 
that is some distance away, while one 
brings something to the location that is 
presently occupied. 

Best wishes. 

Jon Titus 
Blacksburg, VA 



Oops! 

Dear Editors: 

Some typos got into the listing of 
my “Machine Language” article in 
your March issue. In Program 1 on 
page 47, LEFTS should read LEFTS 
and RIGHTS should read RIGHTS. 

Also, HS and XS should have been 
H$ and X$. In line 320, the BASIC 
symbol for showing that a quantity 
is greater than another was omitted. 

John Palmer 
Tucson, AZ 



Catching a Mistake 

Dear Editors, 

Please note the following correc- 
tions — printing errors — in the article 
“Fishing the MOD Way” (April issue). 

On page 53, the last line before the 
second to last paragraph, the formula 
should read: 10 J=INT (TR/32) +1 (a 
parenthesis was missing). 

On page 55, Table 1, for Transac- 
tion 6, the “Subrecord” should be 3 
and “Dummy,” 2. 

O.E. Dial 
Boulder, CO 



Write on 

Dear PC: 

I find your magazine doing an ex- 
cellent job of tracking this fascinating 
and expanding field. 

D. Bourage 
Vienna, Austria 



We Goofed! 

Much to our dismay, we discovered 
that our May cover story, “If It’s Tues- 
day, This Must Be Seattle”, was printed 
without its by-line. The story was 
written by Sam Newhouse. We truly 
regret the omission. - The Editors. 
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Electronic “toys” - a child’s game? 



Electronic and video games and 
“computer toys" are selling like 
hot cakes — just ask Milton 
Bradley, Parker Brothers, Mattel 
or any one of the toy manufac- 
turers who have stepped into the 
growing electronic game and toy 
field. 

“Kids today are more sophis- 
ticated than those of yesteryear," 
commented one toy store mana- 
ger, “and so are the toys they 
choose to play with." 

This year alone, one manufac- 
turer, Coleco, introduced five 
new low-cost microprocessor- 
based games. The games are sim- 
ple to learn and to play and they 
appear (to us) to be suited for 
“kids" of all ages. 

Coleco's new Electronic Quar- 
terback (no it's not a Joe Na- 
math doll you plug into an out- 
let) offers two skill levels, Semi- 
pro and Pro. The player directs 
the offense and a microproces- 
sor takes care of the defense. 
Players can run, kick, pass and 
block, all to built-in sound ef- 
fects. LEDs display time, score, 
downs, yards-to-go and field po- 
sition. 

Other Coleco games include 
Quiz Wiz, Zap (an LED missle- 
race game), Amaze-a-tron, and 
Digits (their version of Master- 
mind). 

Promoted at the 1978 New 
York Toy Fair as “a game so so- 
phisticated it has a voice, a lan- 
guage and an intelligence all its 
own" was Parker Brother's 
MERLIN. Suited for two to four 
players 7-years-old and up. 
MERLIN offers a library of six 
computer games — games of 
chance, strategy, memory, logic 
and skill from basic tic-tac-toe 
to “Mindbender". 

MERLIN counters (with a 
2K-byte memory) the players’ 
moves with its own strategic 
maneuvers and communicates 
with a vocabulary of electroni- 
cally synthesized sounds. 



Milton Bradley's latest elec- 
tronic “brain teaser", Simon, 
generates random sequences of 
colored lights and sounds the 
players must memorize and re- 
peat. 

With so many companies en- 
tering the electronic toy market, 
it’s beginning to resemble the 
microcomputer industry. Com- 
panies are fighting to introduce a 
new product first for fear that 
someone will undercut their 
price or produce a better prod- 
uct. 

For example, Electronic En- 
gineering Times reported that 
just days after Coleco showed 
its low-cost programmable vi- 
deo game at the 1978 Toy Fair, 
Atari, the only other manufac- 



turer to come up with “less so- 
phisticated and less costly ver- 
sions of their own ROM pro- 
grammable video games," con- 
firmed that its low-priced pro- 
grammable unit would not be 
marketed. 

According to EET, Atari 
found its low-cost game did not 
do well in relation to the com- 
pany’s highly successful micro- 
processor-based Video Compu- 
ter System. Michael Shea, direc- 
tor of marketing at Atari, was 
quoted as saying, “Price elasti- 
city doesn’t seem to be as major 
a factor as play value and game 
sophistication. The consumer 
keeps voting for the microproc- 
essor-based product." 

Sound familiar? Maybe it’s 
not just child’s play. . . 

— Ellen Stein 




Illustration by Nancy Lawton 
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Game of Kings 

Another version of “the King of 
games and the game of Kings” — 
Gammonmaster II — has hit the 
shelves. Marketed by Trycom, 
Inc., the new model of the 200 
year old game utilizes micropro- 
cessor technology to produce a 
self-contained, portable back- 
gammon set. 

Programmed to recognize and 
defend itself against all strategies 
of the game — running, blocking, 
blot hitting contest, back and 
semi-back games, bearing off 
strategies and combinations of 
these basic techniques — the set 



“G-DOUBLER” or as an upgrade 
to the original model, adds to the 
game through the use of betting, 
controlled by tournament play 
regulations. 

Backgammon is a simple game 
to learn, yet difficult to master. 
Games are brief, fast-paced, and 
call for a degree of skill, know- 
ledge of the basic strategems and 
the luck of the dice. 

The electronic version competes 
evenly with advanced players, im- 
proves the intermediate player's 
game and teaches the novice the 
techniques of backgammon. 

The company will also market 
a coin-operated cocktail lounge 
verson of the game as well as 




adheres to the rules of classical 
backgammon. 

An electronic rolling of the die 
ensures randomness of play and 
uniqueness of games. 

The electronic doubling cube, 
available on the higher priced 



CARDMASTER, an electronic 
card partner that plays gin, poker 
and bridge (scheduled for summer 
production). 

For more information, contact 
Tryom, Inc., 23945 Mercantile 
Road, Cleveland, OH 44122. 



Hands on computer courses 



A series of hands-on microcom- 
puter courses offered by Tycon, 
Inc., Blacksburg, VA, starts with 
a three-day Microcomputer Inter- 
facing Course (No. 628) at the 
Personal Computing '78 show, 
August 22-24 at the Philadelphia 
Hilton hotel. This course empha- 
sizes the use of 8080-based com- 
puters, with over 15 development 



systems available for the students’ 
use. Almost one half of the semi- 
nar time will be devoted to lab 
experiments covering software 
and hardware interfacing. 

Three microcomputer courses 
will also be offered by Tychon 
at their Blacksburg, VA, Learn- 

in ]«?n¥|Wi0jliM|p- 

♦ ing with Microcomputers (No. 



626), September 11-13. In this 
course, participants will design 
and build their own microcom- 
puter, based on the 8085 pro- 
cessor. Each student’s computer 
will contain a serial I/O port, 
parallel I/O ports, a timer, and 
PROM and R/W memory, con- 
taining DBUG, a monitor pro- 
gram. 

The Microcomputer Interfac- 
ing Course presented in Philly 
(No. 628) will be repeated Sept. 
14-16, covering the basics of I/O 
hardware and programming. 

A new, five-day Software 
Design course (No. 690) will be 
offered Sept. 18-22. The course 
teaches 8080/8085 assembly lan- 
guage programming, interrupt 
programming, data manipulation, 
code conversions, editors and 
assemblers. 

Students will edit, assemble, 
debug and test programs that 
they develop as a part of the lab- 
oratory experiments. 

All courses taught at the 
Learning Center incorporate spe- 
cial experiments which include 
a traffic light controller, electro- 
static printer, logic analyzer, 1C 
tester, phone dialer and ASCII 
keyboard. 

Course fees range from $295 
to $495 and include books, man- 
uals notes, lunches and coffee 
breaks. 

For more information, con- 
tact Dr. C. Titus, Course Direct- 
or, Tychon, Inc., P.O. Box 242, 
Blacksburg,. VA 24060. 



For the 

do-it-yourselfer 



What’s available in electronic 
kits for the do-it-yourselfer can 
be found in the spring Heath 
Company 104-page catalog. Kits 
for amateur radio, high-fidelity 
components, test instruments, 
digital clocks and personal com- 
puter systems are listed. 

New products in the catalog 
include games software for the 
H8 computer system. 

For more information write 
to: Heath Co., Dept. 350-590, 



m 




49022. 




RANDOM ACCESS 



Blackjack, the easy way 



What? A Las Vegas blackjack 
dealer who never cheats, doesn't 
wear a tuxedo and won't take 
one penny of your money? Im- 
possible. Or is it? 

Welcome PLA YBJ , a BASIC 
computer program developed by 
Gambling Times Magazine for 
blackjack enthusiasts and com- 
puter game players. 

Before, a serious black-jack 
player had to test his skills in 
the casino and face the rjsk of 
losing his entire bankroll not to 
mention his shirt. Now, he need 
only face his CRT ’ which reveals 
his hand and his bankroll in a 
fixed-screen display. The player 
specifies his wager and as he wins 
or loses, the total fluctuates ac- 
cordingly. 

Developed as a teaching de- 
vice under the direction of black- 
jack expert Stanley Roberts, 

PLA YBJ stimulates the precise 
game played in the Las Vegas 
casinos. 

While many blackjack pro- 
grams available do not offer all 
the Las Vegas options and so 
limit a player's ability to use the 
program for sharpening his cas- 
ino skills, PLA YBJ allows: split- 
ting up to four hands during the 
deal, doubling down after split- 
ting and insuring the player's 
hand when the dealer shows an 
ace. It also lets the player stand, 
hit till he busts or surrender. In 



addition, a choice of from one to 
four decks may be used in the 
shuffle so the player can prac- 
tice the multiple-deck game used 
in most casinos. 



Although written in extended 
BASIC for a Jacquard model 
J-100 minicomputer, the program 
can be modified to run on any 
computer (micro or larger) which 
uses BASIC and has a CRT cap- 
able of printing characters at 
given coordinates. The program 
requires 16K to 20K RAM. 



Gambling Times (839 North 
Highland Ave., Hollywood, CA 
90038) offers the program which 
includes listing, documentation 
(explaining each 5 to 10 lines of 
code) and modification instruc- 
tions for changing from Jacquard 



BASIC symbols to standard 
BASIC for $10. For those with 
the Jacquard system, they'll sell 
you the floppy disk for $50. 

So if it’s a bad day and you’re 
losing money, you needn't worry. 
Just turn off the display terminal 
and try your luck tomorrow — 
no poorer than when you started. 




What’s Whatsit? And who’s on first? 



WHATSIT — or, “Wow! How’d 
All That Stuff get In There!’’ — 
lets your home or business com- 
puter manage a “data base" of 
stored information and respond to 
your queries in pidgin English. 

First demonstrated at the West 
Coast Computer Faire, the com- 
pact system runs in BASIC yet 
it brings the power of a data base 
manager to the business or pro- 
fessional user. 

You can index your music col- 
lection, computerize your cus- 
tomer list or keep tabs on your 
investments. With WHATSIT you 
can do these things as well as 



many other chores that demand 
quick access to random disk files. 

You retrieve or store data by 
typing pidgin English requests, 
such as: “WHEN'S DR. JEKYLL’S 
APPOINTMENT?" Indexing and 
disk space allocation are handled 
automatically. Used as a business 
data base manager, WHATSIT can 
index data. 

File structure is never frozen, 
but develops automatically 
through normal use to adapt to 
user requirements. Stored infor- 
mation is automatically cross-in- 
dexed under desired headings. 
Headings may be added or 



changed at any time by pidgin 
English requests; no reprogram- 
ming needed. 

Available in North Star BASIC, 
the system runs in 24K of mem- 
ory. WHATSIT is offered com- 
plete ($75.00) with three ready- 
to-run programs on a minidisk 
plus an extensive manual written 
in non-technical language. 

Also offered separately 
($25.00), the manual includes pro- 
gram listings, user instructions and 
a beginner’s shopping guide to in- 
expensive computers. 

Check your local computer 
store or write: Information Un- 
limited, 698 W. 70 So. Private 
Rd., Hebron, IN 46341. 



Illustration by Nancy Lawton 
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In review 

How Small Businesses Use Computers, 

by the editors at Management Infor- 
mation Corp.; MIC. Cherry Hill, NJ. 

$15 paperback. 

In How Small Businesses Use 
Computers , Management Infor- 
mation Corp.’s editorial staff 
put together 15 case histories 
that originally appeared in their 
newsletter, Small Business Com- 
puter News. 

Edited and written in a con- 
versational and matter-of-fact 
style, the selections give some 
basic facts about the particular 
company and then trace its path 
toward installing a computer. 

Histories were drawn from 



businesses including: hospitals, 
manufacturers, nursing homes, 
wholesale/distributors, local gov- 
ernment organizations and bu- 
reaus. 

Each entry follows the same 
basic format. MIC's editors pro- 
vide the company name and loca- 
tion, the type of business and 
where appropriate: employee 
number, sales volume, DP per- 
sonnel (how many and what 
types of employees), DP budget, 
hardware configuration and soft- 
ware. Not all headings appear 
with each entry. 

After this brief introduction, 
the editors present an informal 
case history during which they 
occasionally digress to point out 
situations from which readers 




’'Some SA\|££; IT ELIMINATED 50 EMPLOYEES 
AT 3 DouAtfS Hou£ ANP REPLACED THEM LJITH 15 

REPAIRMEN Ar 10 DOLLARS Am AW.'* 



can learn. At these places, the 
editors sometimes can’t resist 
giving advice. 

For example, when discussing 
a service bureau’s minicomputer 
installation, the type of services 
it provides, its customer types 
and how much they pay, MIC’s 
editors suggest service bureau 
customers begin looking at an 
in-house computer when their 
monthly bill exceeds $1000. 

Although each case history 
does not carry identical informa- 
tion, basically they all describe 
how each business's computer 
system evolved — what worked, 
what didn’t, what plans are for 
the future (in both hardware 
and software terms), what type(s) 
personnel operates the system 
and any other changes that might 
have taken or might still take 
place. 

One history might explain 
who selected the system and 
how, while another might just 
mention that the need arose for 
a computer and so company X 
installed one — but taken togeth- 
er, the sections present a wide 
variety of experiences to de- 
scribe problems potential com- 
puter users might run into. 

Since “typical” cases or “av- 
erage” cases usually miss some- 
thing — because no single instal- 
lation will run into every possible, 
positive or negative, experience — 
presentations of multiple individ- 
ual cases can hit almost every ca- 
lamity or success an installation 
might see. 

All in all, it is an informative, 
effective and easy-to-read book. 

- H. Paris Burstyn 



Unlocking 

communications 

An electronic communicator for 
cerebral palsy victims and others 
whose loss of speech has trapped 
them within their handicapped 
bodies has been developed at 
MIT’s Sensory Aids Evaluation 
and Development Center. 

The device uses a normal tele- 
vision set and a microprocessor 
that can be tailored to the 
widely varying needs of the 
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handicapped by selecting one of 
many stored computer pro- 
grams. 

The MIT Universal Communi- 
cator (or Unicom) can be opera- 
ted through many input devices, 
ranging from a single switch 
which requires only a slight 
movement by the handicapped 
person to a full typewriter key- 
board. Closing the switch trans- 
fers selected letters, numbers or 
words from the selection ma- 
trix shown on the television to 
the message field of the screen 
where messages may be edited 
before being printed. 

The ability of a user to edit 
the text being prepared is an im- 
portant feature overlooked in 
many other communicators ac- 
cording to Dr. Derek Rowell, di- 
rector of the center. The facility 
to delete, change or insert char- 
acters in the previously formed 
portion of the message is impor- 
tant. 

The Unicom also can give the 
handicapped a way to control 
their environment. For example, 
turning on lights, radios, televi- 
sions or other electrical devices, 
calling a nurse or controlling 
heat or air conditioning equip- 
ment are possible by switching 
to an appropriate program. 

Another application of the 
system is as a self-paced teaching 
aid for handicapped children. 

According to Dr. Rowell, the 
device is easily adaptable to the 
needs of each individual. 

If all the handicapped person 
can do is nod his or her head a 
switch, activated by the head, 
can be rigged up. 

Unicom can be used in several 
modes. Individuals with the 
greatest degree of motor control 
can use the communicator in the 
“direct selection” where the 
user directly identifies the por- 
tion of the display to be sent to 
the message field of the televi- 
sion screen. 

The “encoded mode” is used 
when the handicapped person 
has less motor control. The user 
must follow a coded sequence 
of actions to move letters to the 
message area. 

In the “scanning” mode the 



Computer car codes fight crime 




Theft-proof locks, burglar alarms, 
kill switches, “hot car” stickers — 
all kinds of gadgets exist to pro- 
tect your car from theft. But the 
latest security device we've heard 
about seems to have the others 
beat by a mile. It’s a system 
called Identicar. 

Identicar provides permanent 
identification on any vehicle by 



is available to law enforcement 
agencies via a nationwide toll- 
free telephone line on a 24-hour, 
7-day-per-week basis. 



engraving a computer-selected 
code into every piece of glass. 

Because of the physical prop- 
erties of automotive glass, the 
code cannot be altered or re- 
moved without total glass re- 
placement at an average cost of 
$700 to $1000. So, since the 
thief knows he cannot resell the 
vehicle, he’ll look for another 
car to steal. 

The computer code consists 
of a series of small (3/8-inch- 
high) letters, and each vehicle is 
assigned its own unique marking. 
All codes, together with other 
pertinent information such as 
vehicle description, owner's 
name and vehicle identification 
number, are maintained in a na- 
tional registry. The information 



Thus, in addition to deterring 
theft, the code facilitates recov- 
ery and identification of stolen 
vehicles. Any Identicar-protec- 
ted vehicle can be traced within 
minutes from anywhere in the 
United States. 

Unlike other anti-theft de- 
vices, Identicar cannot be by- 
passed — you don’t have to re- 
member to activate an alarm, en- 
gage a lock or throw a switch. 

Though the system was de- 
veloped to deter automobile 
theft, it works for any vehicle 
with glass, including mobile 
homes, boats, buses or trucks. 
The code can be engraved while 
you wait. 

What have you got to lose? 



communicator is suitable for 
those who are capable only of 
activating a single switch. The 
words and characters are dis- 
played in eight lines of 16 char- 
acters each. A cursor moves 
along the lines. The first motion 
of the switch selects the wanted 
line, the second motion the 
character on that line which is to 
be sent to the message field. 

Before settling on a design 



philosophy the MIT engineers 
surveyed existing systems and 
discovered a tendency toward 
simple devices that are inconve- 
nient to use. 

The survey also found little 
evidence that such devices were 
designed with flexibility in 
mind, one reason why earlier de- 
vices have not come into wide 
use in hospitals or rehabilitation 
centers. 
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Patent Service 
for Inventors 

A worldwide computer service 
for individual inventors in the 
United States and abroad, known 
as the International Inventor's 
Registry, consists of a centralized 
data base, listing patents issued 
in the areas of solar energy, agri- 
culture, food processing and tech- 
nologies of benefit to developing 
countries. 

The listing service ($100 per 
patent), announced by Control 
Data Corporation as part of their 
TECHNOTEC service, will offer 
one year listings of patents to in- 
ventors. 

Presently, solutions to global 
problems such as energy, food, 
water and unemployment are be- 
ing delayed because existing 
knowledge is locked in labora- 
tories and workshops of individ- 
ual inventors. Developers hope 
the patent service will facilitate 



technology transfer to help solve 
these problems. 

To subscribe to the Interna- 
tional Inventor's Registry, inven- 
tors must have a patent issued in 
the solar, agriculture, food proc- 
essing or other appropriate tech- 
nology areas. They may then con- 
tact Control Data in Minneapolis, 
or any Control Data representa- 
tive throughout the world, and 
arrange to record their invention 
on the computer-based registry. 

Inventors interested in the ser- 
vice must hold a current patent 
from the U.S. government or a 
foreign country. If granted abroad, 
their patent must be accompanied 
by an English translation. 

Users can research the data 
base via computer terminal, using 
local telephone connections in 
most major cities throughout the 
world or by TWX or TELEX ter- 
minals. Those who do not have 
terminals available can obtain a 
search from TECHNOTEC and 
receive results by mail or tele- 
phone, the company said. 



Computer portraits 

A Chicago group of home com- 
puter hobbyists have developed 
a new computer portrait sys- 
tem. Built from the ground up, 
the Chicago system incorporates 
the popular Z-80 processor chip, 
specially designed analog/digital 
converter and other special pur- 
pose circuit boards, all of which 
plug into the S-100 bus. 

While designed primarily to 
make computer portraits, the 
computer has sufficient memory 
and capability for performing 
general computer applications 
with high speed hard copy on its 
Centronics 102AL printer, the 
group says. 

A new portable version will 
soon be marketed, and special 
purpose boards and kits will be 
marketed separately so hobby- 
ists can build a similar system on 
any S-100 bus computer. 

In addition to outright sales 
with an optional service contract 
ranging from $7000 to $10000 
for the basic system, the com- 
pany will become a partner in 
the system if you have a good, 
high traffic location. 

For further information con- 
tact: Digital Enterprises, Inc., 
6033 N. Sheridan Rd., Suite 36K, 
Chicago, IL 60660. 



Service Directory 

An updated version of the Direc- 
tory of Computer Based Services , 
published by Telenet Communi- 
cations, offers a complete listing 
of interactive computing and in- 
formation retrieval services. More 
than 80 data banks, commercial 
service bureaus, education institu- 
tions and other companies are 
categorized by application special- 
ty, programming language and 
data base offerings. 

Besides a variety of bibliograph- 
ic data bases, the directory con- 
tains listings of data bases in other 
areas, including financial and 
economic data bases, FCC tariffs 
for communication common 
carriers, school guidance informa- 
tion, advertising media and market 
research, energy and pollution, 




Don't let your eyes fool you. You're not looking at Zenith's, Sony's or Mo- 
torola's manufacturing plant. The picture above shows the final production 
stage of the TRS-80 at its Fort Worth, Texas, plant. Here, the micros re- 
ceive their final burn-in and quality assurance check before being shipped 
out. 
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“Debugging” by computer 



and engineering. 

Specialized computing services 
available to the public through 
these subscribers are listed in five 
categories: general business, engin- 
eering, special industry, scientific 
and education. 

Copies of the 1978 directory 
($2 each prepaid) are available 
from: Publications Department, 
Telenet Communications Corpo- 
ration, 1050 17th Street, NW, 
Washington, DC 20036. 



6800 users 
gather together 

Not all new hobbyists groups 
are for PET or TRS-80 owners. 
For example, a 6800 Users 
Group has just been formed in 
the Dallas/Fort Worth, TX, area. 

Currently, the group discusses 
varied topics of interest to users 
of 6800 systems, offers an assort- 
ment of presentations and works 
on tutorials in assembly language 
programming. 

Those not in the Dallas/Fort 
Worth area, still can take part in 
the group’s activities through 
the “Ask the Chips" portion of 
their meeting. Here, any ques- 
tions, problems or comments 
you might have concerning 6800 
systems can be presented to the 
club and discussed. Any user 
worldwide may correspond. A 
club spokesman said they make 
every attempt to respond with 
any solution(s) they might have 
discovered. 

If you’re into the marketing 
end of computers, as a manu- 
facturer, software supplier or 
software writer, or if you have 
formed a club of your own, you 
can get in your two cents worth 
through their “Tell the DIPS" 
part of the meeting. The group 
will distribute your brochures 
among the group or you can ad- 
dress the club directly. 

The group meets on the third 
Thursday of each month, 7 p.m., 
1220 Majesty, Dallas, TX. For 
more information write Charles 
Matz, 4114 Avondale, Suite #2, 
Dallas, TX 75219, or phone even- 
ings (214) 522-7130. 



Budworms, bollworms and wee- 
vils better run and take cover, 

'cuz the computer is gonna get 
them! 

Scientists and agricultural spe- 
cialists at Texas A&M University 
are developing a new weapon for 
the farmers' pest-fighting arse- 
nal — “Bugnet," a computer- 
based pest management program. 

By adding field data to the 
IBM computer-based insect, 
plant and economic models de- 
veloped by the Bugnet team, 

Texas agricultural extension ser- 
vice specialists will be able to 
help farmers plan strategies for 
more prudent uses of pesticides, 
thus eliminating costly guess- 
work, according to Dr. Don W. 
DeMichele of the university’s bio- 
systems research division. 

One other advantage of Bug- 
net is faster information availa- 
bility, explained DeMichele. 

“Using conventional means, such 
as publishing our findings, it 
could take 10 years before the 
information is of any value to 
the farmer." 

Many problems that plague 
farmers show the need for a pro- 
gram like Bugnet. For example, 
a certain degree of, say, fruit 
shedding from a cotton plant is 
natural; but a farmer needs to 
know how much of what he 
finds is natural and how much 
is caused by pests. 

Another problem is the time 
element. Boll weevils, for exam- 
ple, are a common cotton pest 
and can increase their number 
by a factor of 100 in one gener- 
ation. Thus, farmers must apply 
pesticide within the span of a 
few days to be effective. 

“It’s a fragile system," DeMi- 
chele explained, “You’ve got to 
get the adult weevil after it leaves 
the protection of the cotton bud 
and before it begins to lay eggs. 

But when you spray the pesti- 
cide you also destroy the natural 
enemies of the bollworm, and 
alternative measures must be taken 
for this pest." That's where Bugnet 
comes in. 

To develop the project, the 



Bugnet team uses eight IBM 
5100 portable computers. De- 
Michele estimates that in three 
years this type of small compu- 
ter will be in offices throughout 
the Texas Agricultural Extension 
Service and “user-oriented" com- 
puters for extension specialists 
requiring only a half day's train- 
ing will also be available. 

Bugnet will be tested this 
spring on cotton crops in the 
Blacklands, north of Dallas, in 




the High Plains of West Texas. 

The pilot effort will include 
weather forecasts; insect alerts; 
crop budget analysis; market 
outlooks; bollworm, budworm 
and boll weevil population pre- 
dictions; cotton plant models 
and sophisticated insect control 
decision aids. 

If successful, DeMichele said, 
extension specialists will spear- 
head Bugnet's information de- 
livery system to benefit growers 
of all major crops across the 
state. 

Producers are caught in the 
dilemma of rising costs and 
dwindling resources such as en- 
ergy, fertilizer and water he ex- 
plained. To cope with this, they 
must become more efficient, 
and the information provided 
by Bugnet’s computer simula- 
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tions of agricultural production 
will help. 

Because Texas is such a large 
state, farmers in many localities 
don't have access to a computer. 



Pet Papers 

Whether you're a beginner just 
training your PET, a knowledge- 
able PET handler or a PET “vet”, 
you'll find something of interest 
in a new publication entitled the 
“PET PAPER”. 

Published by ex-Commodore 
software coordinator Terry Lau- 
dereau and KIM product manager 
Rick Simpson, the coast-to-coast 
newsletter will offer something 
for everyone. 

Editorial content will include 
lists of known user groups (so 
you can exchange information lo- 
cally), methods of starting your 
own user group, articles on PET 
BASIC, hardware and software 
notes, reviews of all known and 
available cassette programs, 
sources and costs of PET periph- 
erals and accessories as they be- 
come available and comments 



Buying guide 

The Spring 1978 Byte Shopper 
provides a key to computer 
system selection and a guide to 
disk drive selection. New sec- 
tions focus on systems designed 
specifically for business applica- 
tions. 

The Shopper also includes an 
introduction to personal comput- 
ing with a glossary of computer 
buzzwords, and graphics of how 
microcomputers work and where 
they can be useful. Over 125 
photographs show equipment 
from more than 120 manufac- 
turers. 

Manufacturers’ specs are com- 
bined with a discussion of how 
to use each product and how it 
relates to an overall computing 
system. Several “typical” sys- 
tems from simple home systems 
to large timesharing multi-user 
systems for business are pictured 
and discussed in detail. 

An 8-page price list has been 



With Bugnet, they should have 
access to a resource they’ve never 
had before. 

So all you weevils out there, 
lOOKOUT! 



and condensations of nationally 
published articles of interest to 
PET owners. 

At present, the PET PAPER is 
also offering a flea market soft- 
ware exchange library. The list 
includes such games as Othello 
for one or two, road race, slot 
machine and an address file pro- 
gram. You just send them a tape 
of a program you’ve written and 
if they accept your program 
you'll receive a coupon for one of 
the programs in their library (you 
do pay $2 for duplication costs 
and postage). 

Or, if you don’t have a pro- 
gram of your own to exchange, 
they’ll send you a program for $5. 

For subscription or cassette ex- 
change information, contact the 
PET PAPER, P.O. Box 43, Au- 
dubon, PA 19407. 



included for prospective buyers. 
For more information, write to: 
MicroAge, 1425 W 12th Place 
#101, Tempe, AZ 85281. 



Gulf Coast group 

For those of you in the Gulf 
Coast Area who have been wait- 
ing to join a computer hobbyist 
group, your wait has ended. 

G 2 C 3 has just been formed 
in Mobile, AL. Their present 
membership ranges from novices 
to established professionals, en- 
suring a wide variety of subjects 
for discussion. 

Anyone in the Gulf Coast 
area is invited to join them. 
Meetings are held the first 
Wednesday of every other month. 

Members often bring their 
computers to the meetings for 
demonstrations and presenta- 
tions on building techniques. 

For the location of G 2 C 3 's 
next meeting and any additional 
information, call (205) 478-1777. 



Filing floppies 

If you improperly handle or 
store your diskettes, they won't 
last long. 

File boxes, storage racks, fold- 
ers, record album holders — what- 
ever means of storage you choose, 
you're better off with some form 
of protection than with none. 




A relatively new item on the 
market is the Floppy Disk Hang- 
ing Storage Rack by Robins In- 
dustries ($27.80). Designed for 
wall or desktop mounting, the 
rack stores up to 16 floppies, 2 
in each pocket. The front plate 
has room for holding pencils, 
clips and other items. 

The rack measures 18” x 10” 
x 2” and is finished in white 
enamel. 

For more information con- 
tact Sam Jones, Sales Mngr., 
Robins Data Products Div., 
PC#78-053, 75 Austin Blvd., 
Commack, NY 11725. 



If you have a photo of your 
system you'd like to share with 
our readers, send it to Random 
Access, Personal Computing. 



SMALL BUSINESS SYSTEMS 

To buy or not to buy: 
is that the question? 



BY DAVID PRICE - 



Y ou’ve heard computer horror stories before. The myr- 
iad computer fraud cases, for instance. Or the pro- 
gramming error that caused the destruction of a multi-mil- 
lion dollar satellite. They’re not too hard to find. 

If you own a small business computer (or are contemplat- 
ing the acquisition of one), you’ll want to protect your busi- 
ness from the devastation of such an incident. In fact, you’ll 
probably need to be even more circumspect than your coun- 
terparts in the big-computer world. 

Why? Because the microcomputer market has historically 
emphasized price competition rather than customer support. 
Which is all rather ironic, since the small business computer 
owner needs this support even more than his corporate cous- 
ins. Generally, small businesses cannot afford to hire expen- 
sive specialists, do not have the expertise in-house, and are 
less capable of absorbing the concommitant financial loss. 

In other words, it pays to be prepared. 

The purpose of this article is to better equip you for this 
preparation process. Moreover, it will provide a jumping 
board from which you can develop your own evaluation cri- 
teria. 

This article contains many questions, but very few an- 
swers, because you must consider and answer the questions 
as they apply to your situation. And you shouldn’t be afraid 
of “undesirable” answers. Remember: you aren’t doing 
yourself any favors by pretending a pitfall doesn’t exist or 
by counting on it going away. Only careful, logical planning 
will eliminate potential problems. 



The Suppliers 

If the suppliers are not reliable, a multiple of problems can 
result. “Suppliers” refers to both the manufacturer and the 
retailer. They are almost always independent organizations, 
and both of them should be ready to back up what they sell. 

First, consider the manufacturer: does he take pride in 
his products, or does he seem to be after a quick buck? How 
long has he been in business? Is his a national organization, 
or does he operate out of his basement? In short, can you 
trust him? 

Fortunately, incidents of outright fraud are few and far 
between. What does occur with disheartening frequency are 
situations where the manufacturer starts with the best of in- 
tentions only to discover he simply cannot, for any number 
of reasons, deliver the product. (He might, for example, find 
himself unable to secure a certain scarce component.) 

Another (infinitely more insidious and not uncommon) 
setup occurs when a company solicits orders for a product 
which, unknown to the buyer, doesn’t even exist. Why? One 
explanation was printed in the November 1975 issue of 
People y s Computer Company : 

Illustrations by Nancy Lawrence 



“Insiders in the computer world learned a long time ago 
that things aren’t always what they seem. And it isn’t just 
that products aren’t always what the advertising says they 
are: sometimes there isn’t any product at all. This can be 
deliberate. It has been known for a company to announce a 
new machine in glowing terms, although it did not exist, 
solely as a maneuver intended to inhibit potential purchasers 
from buying from a rival. Where this was a straight bait and 
switch ploy, deliberate intent is obvious. Sometimes the in- 
tent may be more honest although the effect is the same. 
Markets, by definition, are competitive and the timing of 
the announcement of a new product may be critical to its 
success. The electronics industry is particularly sensitive to 
this ...” 

How, then do you avoid getting burned? Here are a few 
common sense things to remember. 

Read up on the product. Find out if it has been reviewed 
by a magazine, trade journal or club newsletter. Is the article 
an objective one? If it seems to consist mainly of the manu- 
facturer’s puffery, take its claims with a bit more than the 
proverbial grain of salt. 

Ask other hobbyists about their experiences with the 
product — and the company. (Computer club meetings are 
excellent for this.) 

Study the product manuals. If you can’t borrow them 
from somebody, it might pay to buy copy(s). Most manu- 
facturers will sell you their manuals separately. Find out 
how well written they are. Note whether they’re profession- 
ally laid out and typeset, or if they were run off on the of- 
fice copier. Product manual documentation often offers a 
clue concerning how conscientious a company is in other 
areas, as well. 

Always remember, you should not be basing your deci- 
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sion on one source alone; gather information from a broad 
range of inputs. 

The Retailer 

Even after you’re confident you’re dealing with a depend- 
able manufacturer, ask the same set of questions about the 
retailer. After all, quality equipment won’t do you much 
good if your dealer isn’t helping you use it properly. 

Some people need more hand-holding than others — how 
much will you need? And how much can you get? 

How many of your personnel will need training? Will the 
retailer you buy your system from train them? How will 
they be trained? Will they have to attend classes at the re- 
tailer’s outlet? Will they have to study at home? 

Consider durability. What kind of warranty backs up the 
various hardware components? The software? When the sys- 
tem needs maintenance, how will it be performed? Will you 
have to bring it in to the outlet, or can you get on-site serv- 
ice during office ho.urs? 

And what about preventive maintenance? How long will 
you have to wait for repair service? How long can you afford 
to have your operations disrupted while waiting for it to ar- 
rive? What will the situation be after the warranty expires? 

Is a service contract available? 

Make sure you get a firm commitment from your dealer 
in terms of post-sale support. And even though the prices 




a little more for an assured higher level of support. 

Evaluating Your Needs 

Before you lay down your money for a system, make sure 
the one you’ve chosen fits your needs. If the system can’t 
be integrated into your operations and do its job efficiently, 
it may become an underutilized, overrated, expensive nui- 
sance. 

Consider how much staff time will be spent collecting 
data and preparing it for input. How will this preparation 
and input be accomplished? Are the procedures workable 
or will you need to hire additional personnel? Can you see 
any bottlenecks forming as a result of time-consuming pro- 



cedures or processes? 

When justifying the existence (expense) of your proposed 
system, consider the output - just how useful will the infor- 
mation generated by the computer be? Will its frequency 
suit your needs? What will you be able to determine from 
this information? To what extent will your short- and long- 
range strategies be affected by your analysis of it? And tak- 
ing all this into account, do the benefits of the system jus- 
tify its cost? 

Also keep the future in mind — you wouldn’t buy last 
year’s car if this year’s model got better mileage for less 
money. So consider the possibility of system expansion. 
Does your system allow it, or will you be frozen into one 
configuration? How easy is it to add to main memory, mass 
storage and other peripherals, such as input and output de- 
vices? 

And your software is just as important as your hardware. 
How expandable is your software? Does the documentation 
give you the information necessary for later modifications? 
Can the manufacturer or dealer make these changes for you? 
At what cost? 

The final question concerns the danger of obsolescence. 
That is, will peripherals, software and service continue to be 
available for your system? Is it extensively second-sourced? 
Does it use a standard architecture — such as the S-100, or 
Altair, bus design - which is supported by many manufac- 
turers? If so, you’re on much safer ground than if you com- 
mit yourself to an unpopular processor or a nonstandard bus 
structure. This should be pretty obvious: if your system uses 
a common architecture, and something happens to your 
original supplier (heaven forbid), you save yourself from the 
disaster of being stuck with a machine that nobody is sup- 
porting. Also, by using a widespread architecture, you wind 
up with a much better selection when it comes time to buy 
new equipment. 

Don’t forget your customers. How will they react to com- 
puterized material? Will they benefit from the system, will 
they be alienated by it, or will they even care? Do the bene- 
fits of the system outweigh the risk of depersonalization? 

The Options 

You don’t have to buy a system even if you decide your 
company is ready. Consider the options available. Many 
dealers offer lease plans, for example. Timesharing, another 
alternative, lets you access a remote computer via phone 
lines, paying only for the terminal time, processor activity 
and memory space that you actually use. As the name im- 
plies, a timesharing system handles many users simultaneous- 
ly ; it responds so quickly , however, that for all practical pur- 
poses each user has the functional equivalent of an entire 
computer at his disposal. 

Don’t forget the possibility of an outside service bureau 
either. 

All three of these approaches have two rather obvious ad- 
vantages: first, your money is not tied up by a high initial 
outlay, and second, because you don’t actually own the 
equipment you’re using, you remain free to terminate your 
relationship with a particular vendor with relative ease. 

To summarize: you must decide whether the system is 
well suited to your application, whether its resources are 
sufficient to cope with the demands of your application and 
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whether it will disrupt or enhance your operations. 

Privacy 

Most business applications of computers involve record keep- 
ing. In fact, record keeping is usually one of the computer’s 
primary functions. In this area you should think about a 
number of potential problems. 

First, and most obvious, how reliable is your equipment? 
A system is only as strong as its weakest link, after all. Does 
your main memory use some sort of error -checking scheme? 
Ditto for your mass storage devices: how reliable are they? 




Remember that no such device is 100 percent error-free; the 
best you can do is minimize the number of errors. 



Current equipment designs have remarkably low error 
rates, though. Your primary concern should probably be the 
storage medium itself - the magnetic disks and tapes. Don’t 
skimp on them. 

Unless you’re prepared for it, a power failure - even a 
quick brownout - can cause a great deal of harm. If they’re 
common in your area (particularly during the storm season), 
make sure you’re protected. Commercial systems frequently 
include special power supplies to protect the system from 
power fluctuations. And, in case of a total blackout, some 
go one step further and automatically shut themselves down, 
thus preventing loss of the data in memory (as well as dam- 
age to sensitive hardware). 

But, in spite of all of your precautions, your records may 
wind up damaged anyway. The magnetic radiation from 
your janitor’s vacuum cleaner could erase everything on 
your main disk. What then? 

Once again, an ounce of prevention is worth innumerable 
pounds of cure. One useful practice is to maintain a “backup 
disk” (or tape). This simply involves creating duplicates of 
your disks, and storing the copies in a safe place. You might 
do this at the end of every day, for example. Then, if catas- 
trophe occurs, it won’t really be that much of a catastrophe 
at all, because the only information you’ll lose will be that 
which was placed in the disks since they were last duplicated. 

People Problems 

Now that you’re better protected against hardware and soft- 
ware failure, consider another possible source of error: peo- 



ple. How do you eliminate human error? The answer is, of 
course, you can’t. But you can build safeguards into the sys- 
tem to minimize it. 

The very best safeguard is a competent user. Who will be 
operating the system, or feeding it data? If they’re familiar 
with the usage procedures, you’re that much better off. If 
the general public is to use the system (via public terminals 
of some sort, or what not), make sure the usage instructions 
are easy to understand. 

Consider the inputs that will be made: do the input-han- 
dling sections of the software have safeguards against invalid 
inputs? Here are a few typical examples: 

1) An order number or transaction code. These generally 
have a fixed number of characters. One useful error-checking 
scheme would be to make sure that all such inputs have the 
proper number of characters. 

2) Prices. It would not be difficult, in most cases, to de- 
fine a range of values which would be accepted as valid. If a 
price outside this range was entered, the user would be asked 
to verify that figure (or correct it). 

3) Dates. Unreasonable values for dates (such as the 32nd 
day of a month, or the year 1 878) are easily caught. Once 
again, it is simply a matter of determining the minimum and 
maximum valid inputs. 

Thus, you can see it’s important to assume the user will 
occasionally make mistakes. But think about this - in 2001 
(the book, not the movie), one of the boys with Mission 
Control commented, “We can make our systems fool-proof, 
but there’s absolutely nothing we can do to protect them 
from sheer maliciousness.” 

Are the contents of your records potential targets for 
theft or tampering? They probably are. After all, what bet- 
ter way to cover up stockroom theft than to alter the inven- 
tory records. And what about payroll files and accounts re- 
ceivable and . . . well, you know what I mean. 

So far, of course, most computer-related crime has in- 
volved large financial institutions such as banks and insur- 
ance companies. But even though small businesses are a 
much less likely target, it’s always wise to keep on your toes. 

Conversion Time 

Conversion time: That’s the anxious period when the new 
system is being phased in and debugged. How long will yours 
take — a day? a week? six months? And to what extent will 
your operations be disrupted during this period? 

In addition to breaking in the system itself, the phase-in 
period usually includes two more tasks: personnel training 
and record conversion. The first is self-explanatory. The sec- 
ond, as its label implies, is the process of converting your 
existing records into a format suitable for the computer. As 
you can see, both of these points are crucial for a successful 
conversion period. 

Finally, don’t forget to include your customers in your 
conversion plans. By this point, they should be aware of 
anything concerning the system that will directly affect 
them. 

Don’t be intimidated by all the suggested pre-purchase 
planning. I didn’t intend to scare you away. On the contrary, 
the more thoughtful planning you do now, the more trouble- 
free your implementation will be, and the more rewarding 
your system will be in the future. □ 
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Roulette 
on your PET 

with Bells and Whistles 



BY DAVID M. CONLEY 



Many times we hear about programs having “bells & whis- 
tles”. This term indicates added extras in the program to 
make the output more interesting or useful. These extras 
are attractive features when writing programs for other peo 
pie to use (especially children). 

This article demonstrates added “extras” using some of 
the special features of Commodore’s PET computer. A few 
features are unique to the PET, and for other systems you 
may have to work around them. 



Now, I admit my program isn’t a sophisticated simulation 
of a real roulette game. But you should find it fascinating 
when the computer spews out numbers at 15 to 20 spins a 
second. It’ll sure teach you to keep away from straight num- 
ber bets on the roulette wheel in Reno! In the end, you al- 
ways lose. 

However, the real point of all this is to demonstrate that 
even a simple thing like picking a number between 1 and 38 
can be made interesting by adding extra bells and whistles. 
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Program Notes 



The program (see Program Listing) is written in PET BA- 
SIC, which resembles other 8K BASIC systems. 

We start with a simulated roulette wheel; the computer 
picks a number between 1 and 38, and then prints it out; 

37 and 38 replace 0 and 00 on the real roulette wheel. 

10 REM PET ROULETTE 

80 X=INT (38*RND(TI)) +1 (X is the computer's number) 

90 PRINT X 



50 INPUT "HOW MUCH MONEY DO YOU HAVE": M :M = INT(M): IE M I 
GO TO 50 

| This line makes it impossible to start with less than S I . and rounds off en- 
tries that aren't whole numbers. | 

120 IE X = G THEN M = M + 35 [You win S35| 

160 IF XOG THEN M = M-| [You lose your SI bet | 

1 80 GOTO 30 j Ready for next guess | 

So far, fine; but we can’t tell how we’re doing with our 
bankroll. So we add: 



TI is what the PET’s internal clock happens to read at that 
time. Other BASICs use 1 or 0. More about that TI later. 

OK. We have our basic roulette wheel. Now what? 

The following addition allows us to make a guess, then 
find out if we guessed right: 



30 INPUT "YOUR GUESS’*. G:G = INT(G) [G stands for Guess 

INT(G) keeps you from making G =3.456. for example | 

40 IF G>36 OR G<1 GOTO 440 [592 or -5 won’t work | 

If you don't want a message, put in: 

40 IF G>36 OR GO GO TO 30 [And don't put in lines 440 & 450| 
100 IF X=G THEN PRINT "YOU WON!" 

1 10 IF XOG THEN PRINT “YOU LOST!" 

180 END 

440 PRINT "YOU CANNOT USE A NUMBER LARGER THAN 36" 
450 PRINT "OR LESS THAN 0." : GOTO 30 



Now we can add a way to bet on your number and add or 
subtract from your bankroll. We’ll lay down a bet of $1 on 
each spin of the wheel. 



170 PRINT M 

Turning the wheel one spin at a time gets tedious, so why 
not let the computer run as fast as it wants to, while we 
watch our money come and go? We add: 

170 PRINT M: [11)0 semicolon saves space on the CRT| 

1 80 GOTO 80 

90 [Erasing that line | 

100 

1 10 [We don’t need to see X for every turn | 

Now we’re going like crazy. But the darned thing ain’t 
gonna stop when we run out of money. So now we add: 

100 IF M=0 THEN END 

Great! Now it runs (and runs, and runs, and runs . . . ) 
until we’re out of money. But if you started with more than 
$500, you can play for quite a while. 

How many times did we spin the wheel? We can add: 




The roulette-wheel program is loaded into 
the computer and we’re all set to roll the 
ball around and make some money. 



100 IF M=0 GOTO 190 

II0T=T+I (T stands for Times | 

190 PRINT 

200 PRINT "TOTAL NUMBER OF PLAYS WAS": T 
210 END 




Like watching the ball rolling over the 
roulette numbers at Las Vegas, your com- 
puter gets dizzy displaying this array of 
numbers. 



r TOTAL HUMIC* 0T PUTS 12WM "1 

THE MAXIMUM AMOUNT YOU H A» MAS * t«5f 






DO YOU MANT TO PLAY A0AIHT 
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How long did the computer take to grab your dough? 
The PET measures time in “Jiffies”. One Jiffy =1 /60th of a 
second. We can make a stop watch for our game like this: 

70 TIS = ”000000" [Sets the timer to 0| 

210 PRINT (These extra PRINTS make it look nicc| 

220 PRINT "TIME USED FOR GAME WAS”: (INT(TI/6 )/ 1 0 ); "SECONDS” 

(This line prints the time in seconds and lOths of a second | 

230 END 

With all those confusing numbers filling your screen 
you’ve probably forgotten what you started with. So, we 
ask the computer to remind us: 



230 PRINT "YOUR GUESS WAS”: G 
240 PRINT "YOU STARTED WITH $”: M 
250 END 



An interesting thing to know now is how much money 
you won before you went broke. It’s only a small consola- 
tion because there’s no doubt you will eventually go broke. 
Most people do. (In this instance, the computer’s roulette is 
a good simulation of the real thing.) So we add: 



90 IF M>Y THEN Y=M (Y stands for Y Nol?| 

250 PRINT 

260 PRINT "THE MAXIMUM AMOUNT YOU HAD WAS $”: Y 
270 END 



We’ve got what we’re looking for! What else can we add? 
If we were playing for real, how long was the game that we 
had just played? With a bit (Ha!) of calculation we come up 
with: 



You can see that this won’t work! As the computer plays, 
M changes to 0! We need to add something else: 



60 l = M [I stands for Initial | 

240 PRINT "YOU STARTED WITH $": I 



Program Listing 



10 REM PET ROULETTE 
20 CLR 

30 INPUT "YOUR GUESS": G : = INT(G) 

40 IF G 36 OR G I GOTO 440 

50 INPUT "HOW MUCH MONEY DO YOU HAVE" :M : M = INT(M) : 

IF MCI GOTO 50 
60 l = M 

70 TIS = "000000” 

80 X=INT(38*RND(TI))+ 1 
90 IF M>Y THEN Y = M 
100 IF M=0 GOTO 190 
NO T=T+ 1 

120 IF X=G THEN M = M + 35 

130 IF X=GTHEN PRINT "(RVS|”: M: 

140 IP X = G THEN PRINT "(RVS OFF I”; 

160 IF X< >G THEN M = M - I 
170 IP XOG THEN PRINT M: 

180 GOTO 80 

190 PRINT: PRINT"(CLR|” 

200 PRINT "TOTAL NUMBER OF PLAYS WAS": T 
210 PRINT 

220 PRINT "TIME USED FOR GAME WAS”:(INT(TI/6)/!0>: "SECONDS” 

230 PRINT “YOUR GUESS WAS": G 
240 PRINT "YOU STARTED WITH S ": I 
250 PRINT 

260 PRINT "THE MAXIMUM AMOUNT YOU HAD WAS S”: Y 
270 PRINT: PRINT 

280 PRINT "IF YOU HAD PLAYED FOR 8 HOURS A DAY” 

290 PRINT "AND TOOK AN AVERAGE OF 2 MINUTES A GAME. YOU PLAYED:” 

300 PRINT 

310 D=INT(T/240) 

320 H= INT(T/30) - (D*8) 

330 M = INT(T*2)-(H*60)-(D*480) 

340 PRINT D “DAYS,” 

350 PRINT H;”HOURS. AND ” 

360 PRINT MrMINUTES.” 

370 PRINT : PRINT : PRINT "DO YOU WANT TO PLAY GAIN?” 

380 GET AS : IP AS="N” THEN END 
390 IP AS = "Y" GOTO 410 
400 GOTO 380 

410 PRINT "(CLR j”: PRINT: PRINT" **** NEW GAME **♦*” 

420 PRINT 
430 GOTO 20 

440 PRINT "YOU CANNOT USE A NUMBER LARGER THAN 36” 

450 PRINT "OR LESS THAN 0 ” : GOTO 30 



(No. I don't know what happened to line 150! Don't worry about it. 
Everybody loses something.) 



270 PRINT: PRINT 

280 PRINT "IF YOU HAD PLAYED FOR 8 HOURS A DAY," 

290 PRINT "AND TOOK AN AVERAGE OF 2 MINUTES A GAME. 

YOU PLAYED:” 

300 PRINT 
310 D=INT(T/240) 

320 H = INT(T/30)- (D*8) 

330 M = INT(T*2) - (H*60) - (D*480) (M is now Minutes] 

340 PRINT D: “DAYS” 

350 PRINT H: "HOURS, AND” 

360 PRINT M; "MINUTES.” 

370 END 

Since we want the output to appear nice and tidy on the 
CRT, we add: 

190 PRINT: PRINT" (CLR|" 



To clear the screen on the PET, press the CLR key be- 
tween the quote marks. The symbol that appears is a reversed 
heart symbol. This looks a little weird, but it means “Clear 
Screen and Return Cursor to the UL corner”. 

Now we can make it easy to start another game by using 
the PET’s GET function: 



370 PRINT: PRINT: PRINT "DO YOU WANT TO PLAY AGAIN?" 
380 GET AS: IF AS="N” THEN END 
390 IF AS ="Y” GOTO 4 10 

400 GOTO 380 [The computer goes around and around and . . . | 
410 PRINT " [CLR | ": PRINT “ **** NEW GAME **** ” 

420 PRINT 
430 GOTO 20 



And to clear up all those variables you’ve stored, add: 



20 CLR (This doesn't clear the screen: it sets all variables to 0| 



If you don’t do that, then part of your last game will get 
all mixed up with the new game. Besides, line 430 has to have 
aline 20 to go to. 

For the last thing, wouldn’t it be nice to see where you 
won an occasional spin among all those losing numbers? With 
the PET’s REV feature, when you win, you can make the 
next listing of your bankroll appear as black numbers on a 
white background. Losses will appear normally. Add: 



130 IF X=G THEN PRINT "(RVS| ”: M: 
140 IF X=G THEN PRINT "[RVS OFF | ”: 
1 70 IF X< >G THEN PRINT M: 



Now type LIST, return, and hold down the REV key. 

The whole thing should look like Program Listing and should 
scroll slowly enough to read as it goes. □ 
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THUNDER 



BY RICHARD J . LUTZ 



uy es, sir, may I help?” Direct, ef- 
1 ficient, unattractive, he thought. 
Even antiseptic. No small talk here. 

“Hello. Roger Scott is expecting 
me. David Bowman.” 

Committed now, he thought. 

Even before the few words were out, 
the digitized voiceprint would be 
recognized at Center, and Center would 
be noting the presence of David Bowman 
in the offices of Haskell-Forbes, Scott, 



Pierce. Even more important, Center 
would know Bowman was there for the 
first time. Immediately, memory would 
be set aside and the situation analyzed. 

“Mr. Scott is on schedule. Please 
wait.” The eyes were suggesting a chrome- 
and flexhyde couch, and he turned 
toward it as she reached to still a tele- 
phone’s purring. 

D avid Bowman reviewed the ap- 
proach he’d planned. It would 



not be easy. Truth would not be 
enough. Persuasion would be impor- 
tant. Being a good salesman would be 
less than the occasion demanded. 

More important to convince — to sway 
Scott - to make Scott an ally. 

Age 33, thought Bowman. Here I 
am at age 33 running around covering 
for a goddam superkid with more 
brains than sense, more chutzpah than 
smarts. But this would be the end of it. 




Illustration by Barbara Leonard 
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No more calls. No more phone. The kid 
could be isolated. 

Bowman shook himself mentally. 
Enough of anger with the kid. Better to 
concentrate on the line of argument. 
Scott would have to see the futility of 
pursuing the matter any further . . . 

The voice, just mildly annoyed, 
came through his fog of deliberation. 

She must be repeating, perhaps even for 
the third time. “Mr. Bowman. Sir.” 

“Yes . . . I’m sorry ... I was 
think - ” 

“Mr. Scott is free.” Again the eyes, 
indicating the door. Perhaps it wasn’t 
Scott’s style to greet visitors in the re- 
ception area, but more likely he was 
going to make this as tough as possible. 

The thuck from the doorframe told 
him she was releasing a latch from her 
desk. 

S cott stood to greet him, at least. 

Younger than Bowman expect- 
ed — not the legal elder statesman in 
the telephone impression. Smiling just 
slightly. Curiosity creeping into the lines 
around the eyes. But no words - just 
the outstretched hand. 

“Thank you for this appointment, 
Mr. Scott. On short notice, I mean.” 
“Not at all. Please sit. This is an 
important matter, and time is getting 
short.” Scott sat behind his desk. “My 
client is most eager to see this matter 
resolved, as you must imagine.” 
“Naturally.” 

“Mr. Bowman, since you represent 
Thunder and I represent Stadium 
Sound, I think it appropriate we record 
our conversation, if you don’t mind — 
to protect all the interests involved 
here.” With only slight hesitation, he 
was reaching for controls. 

“No,” said Bowman, immediately 
realizing he sounded more firm than he 
intended. “I’d prefer we chat first, if 
you don’t object. This is a difficult situ- 
ation.” To himself, Bowman cursed the 
bead of sweat that appeared on the 
bridge of his nose. 

“As you say.” Scott agreed too 
easily. Must be some recording device 
running already. Damn. Nothing to do 
about that, except be reasonably confi- 
dent no tapes or digicubes would show 
up in court, at least. For that, Scott 
would need Bowman’s voiceprintable 
assent to the recording on a digicube 
sealed against editing. Still, having the 
session on any kind of record troubled 
Bowman. 

“Look, later if it still seems impor- 
tant to you, I’ll record some kind of 

statement for you. OK ? 11 

“Surely. Would you mind filling me 
in on your connection with Thunder? 



Are you counsel?” 

“No, no. I’m no attorney. Thunder 
isn’t represented by anybody. It hasn’t 
been necessary and I don’t anticipate it 
will be. I hope it won’t be, I mean.” 
Oops, too much. Wrong move to tell 
a lawyer that the hottest new rock 
group in the country didn’t need 
legal advice. 

Scott put on his professional 
“impatient with laymen trying to 
play attorney” face. “I don’t think 
it would be fair for us to proceed 
without suggesting to you that this 
situation could very well lead to a 
courtroom and some sort of judge- 
ment. To go on without legal advice 
could be a grievous error.” 

Spoken for the recorders, thought 
Bowman. Boilerplate legalese to get 
Scott off the hook later if accused of 
trapping Bowman into admissions 
without some legal protection. 
Officer-of-the-court and all that. No 
matter. 

“I see your point, Mr. Scott. I 



Bowman cursed 
the bead of sweat 
that appeared 
on the bridge of 
his nose. 



believe you’ll see why legal counsel 
shouldn’t be required in this matter . 

“Just what is your connection 
with Thunder? Manager?” 

“In a way. I think I can make all 
that clear.” 

“All right. Let me just say, first, 
that as counsel for Stadium Sound 
Enterprises I cannot conceive of your 
client. . . uh. . . of the group pulling 
out. We feel we have a firm contract 
for the appearance. So far, we’ve 
heard no reason for your statement 
there will be no concert.” Scott 
leaned forward. “In fact, Mr. Bow- 
man, even after you called, we had 
further confirmation Thunder would 
appear.” 

“Oh, no. Good God, how?” 

“Just a phone call. Rashin, the 
same man we dealt with originally.” 
“Oh, boy.” 

“Well, in any case, perhaps I should 
lei you go ahead and p£fhap$ W6 Mil 
sort this out between us.” 

“Mr. Scott, there is no Rashin. He 



doesn’t exist.” Damn, thought David 
Bowman. This wasn’t the way he’d 
intended to get into this thing. 

“Nonsense,” declared the attorney. 
Now it was really out the window. 
“Mr. Bowman, are you aware that Mr. 
Rashin executed a dataline contract 
for the appearance of Thunder, and 
we have it in electrofile here? If you 
would like to see it. . .” 

“No. I know that. I know about 
the contract. Let me explain about 
Rashin. He’s a creation — pure im- 
agination.” 

“No, no. Rashin checks out. We 
didn’t offer an advance, or pay an ad- 
vance to his account for that matter, 
without determining he’s legitimate. 
What in hell do you mean ‘pure im- 
agination’?” 

Got to get this back on the plan- 
ned track, thought Bowman. “Mr. 
Scott, forgive me. If you’ll let me 
start from the beginning, I’m sure 
you’ll ...” 

“OK. Start somewhere. Please 
start somewhere.” 

UT T ow old are you, Mr. Scott?” 
n “How old? I don’t know what 
relevance. . . Hell, alright, I’m 46.” 
“Well, I’m 33. The relevance of 
your age is that when you and I were 
kids — and this is true of anybody 
over 30 these days — when we were 
kids the most sophisticated gadget 
around was a pocket calculator or a 
programmable microwave oven. At 
least in common use.” 

“Yes, true.” Scott was cooling 
down a bit. 

“That’s all changed now.” 

“Yes.” 

“I mean, who could have fore- 
seen the kinds of things our world 
has today. When my father started 
having heart problems they implant- 
ed a new experimental telemedic 
and told him not to worry unless he 
had to punch his override in some 
emergency. Weird.” 

“Weird? Certainly extraordinary. 
Pierce has one. Oldest of the partners. 
Something I’ll never understand. I 
don’t mean the benefits. I mean how 
it works.” 

Good. Back on track now. This 
might go well after all. 

“Well, I’ve had telemedic explain- 
ed to me.” Bowman hurried to get in 
his point before Scott would see it as 
a digression. “They code the teleme- 
try from the body function sensors 
so the transmissions identify the spe- 

eifie individual involved. The readout 

goes to Center on a time-share data- 
line and the body’s parameters are 
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checked against medical history and 
the diagnostics algorithm. . .” 

“You’re a physician,” Scott de- 
clared, interrupting the flood of jar- 
gon with a wave of his hand. 

Still trying to hang a profession 
on me, thought Bowman. “No, I’m 
not a doctor. I’ve just had it explain- 
ed. Look, believe me, this is rele- 
vant — at least peripherally. Let me 
go on.” 

“Go on.” 

“Anyway, the patient gets a warn- 
ing if Center computes that system 
parameters are going to be violated, 
that is, if the person with the tele- 
medic is overstresssing in some way.” 
“I don’t follow this too well, I’m 
afraid.” 

“OK, I guess I do tend to slip in- 
to technical language a bit. Anyway, 
they’re working on even more ad- 
vanced models where the telemedic 
simulates nerve impulses when sig- 
nalled by Center, and telemedic 
tells the guy’s brain to slow down, 
to rest the subject automatically. 
Even without the subject knowing, 
at least most of the time. My 
father’s got one of these new ones. 
He’s got an override button under 
the skin just below his ribcage, in 
case Center starts phasing him down 
during a real emergency. Aside from 
some real crisis, telemedic just cues 
his brain to feel sleepy in the middle 
of tennis, or whatever. There have 
been a few embarrassing moments, 
but they’re nothing compared to an 
all-out coronary.” 

The bemused expression on 
Scott’s face told Bowman he was go- 
ing too far afield. 

“Anyway, Mr. Scott, the point is 
that you and I had no clue these 
kinds of things would be coming 
along, and they still mystify us.” 

“Me more than you, obviously.” 
“Frankly, I’ve had to get inter- 
ested in this stuff, sort of in self 
defense.” 

Another quizzical look. “Mr. 
Bowman, do I sense correctly this 
is going to take some time?” 

“Yes, I guess you’re right, 
but. . . ” 

“No problem. Just let me arrange 
a couple of things.” Scott punched a 
button on his desk and a gas plasma 
display read out his appointments. 
From his seat David Bowman no- 
ticed one item flashing — usually an 
indication it’s overdue. Scott reach- 
ed for a bottle of pills with one hand 
and punched an intercom button 
with the other. 



“Stacey, do you have my readout 
up?” 

“Yes, sir.” The voice came back 
from a speaker in the desk. 

“Would you delete the medical? 
I’m taking it now.” He swallowed a 
pill without water. The flashing 
stopped. “Thank you. Now would 
you see if Haskell or one of his boys 
can take the Shriver desposition 
when she comes in, and check on 
whether we can move Roberts to 
tomorrow’s list. You don’t have to 
get back to me unless some of that 
won’t work out.” 

“Yes, sir.” 

S cott looked up at Bowman, a 
signal to continue. 

Bowman did. “Even that sche- 
dule-dex or whatever you call it. We 
didn’t know that would be so wide- 
spread, did we?” 

“The point you are trying to 



“When we were 
kids the most 
sophisticated 
gadget around was 
a pocket calculator 
or a programmable 
microwave oven. 
That’s all changed 
now.” 



make, I gather, is that the world is 
full of electronic wonders.” 
“Computer-based wonders, 
right. The point is, Rashin is not real. 
He’s . . . it’s . . . electronic. The 
whole business. He’s even got an 
identity that’s been insinuated into 
Center’s records so thoroughly that 
Center — the Center computer, that 
is — thinks he’s real. Medical history, 
purchasing records, independent in- 
come, all that. There’s even a digital 
voiceprint on him, and Center thinks 
he has coffee everyday in a little 
diner near my home, and. . . oh, 
there’s lots of other stuff.” 

“I spoke with him when we exe- 
cuted the contract.” 

“Of course. He. . . It has a voice, 
as I said. It’s not just a digital simu- 
lation stuck onto the diner’s data- 
line to Center. It is real, more or less, 



you can carry on a conversation and 
think you’re talking. . .” 

“Are you telling me I’ve been 
dealing with a robot or something?” 
“No, not quite. The fact is you 
were talking with a kid - a 12-year- 
old.” 

“Who disguised his voice, I sup- 
pose. Come on, Bowman, how gulli- 
ble. . .” 

“That’s right. Disguised it. Not 
so much disguised it as processed it. 
Electronically. He talks into this pro- 
cessor in his normal voice, and out 
comes, well, Rashin’s voice.” 

“A kid? That’s hard to swallow, 

I must say.” 

“Well, it’s true. Kid’s a genius. 
Hard to restrain him, frankly.” 

“Who the hell is this kid, if he 
really exists?” 

“Look, I can understand your 
doubting me. Just bear with me, 
please. Excuse me for being blunt, 
but is this conversation being taped, 
or digitized, or anything?” 

“You said I could not record. . .” 
“But you are anyway. That’s OK. 

I understand. I know you have to 
protect yourself and keep records 
and all that. I don’t mind if you’re 
recording. I just need to know if it’s 
being fed to Center.” 

The question startled Scott. He 
leaned back in his comfortable 
chair. Bowman realized he’d stunned 
Scott by knowing that Center could 
be tied in. Silence. Bowman decided 
to try again. 

“I told you. I’ve had to learn 
about some of this stuff. Self-de- 
fense. I asked you about it, not to 
call you a liar, but because this con- 
versation really needs to be off the 
record, at least from Center. If you 
want . to record it, OK, but if you’re 
feeding Center online I beg you, 
please break the link. If you really 
think you have to supply Center on 
it, you can send the digital recording 
through later on, OK? I’m sure 
you’ll see why you must not do 
that.” 

Scott just nodded, and reached 
for a switch on his desk. Bowman 
knew he could be faking it, but had 
to take the chance. No choice. 
Quickly, he reviewed what he’d said 
about Rashin. OK, so Center would 
know now that Rashin was no entity. 
Created by a kid, 12 going on 55. 
That much couldn’t be helped now. 

“Thank you, ” Bowman said, glan- 
cing at the switch Scott had touched. 
“You asked who the kid is. I’ll tell 
you. He’s my son. He’s a goddamned 
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genius. Sooner or later, Center will 
find out about him; I know that. I 
just want him to have a few more 
years.” 

“I see. Let’s suppose I buy the 
story Rashin doesn’t exist, that he’s 
really a pre-pubescent electronic 
wizard who represents the country’s 
best-selling rock group. And that he 
executed a contract with my client 
for a Thunder appearance. Now 
you’ll have to admit that’s just going 
to fall short of believability, but let’s 
assume I buy it. Are you trying to 
convince me the contract is invalid 
because the executor is under age? 

Is that it? And you want me just to 
take it at that, and let Thunder off 
the hook for this appearance? That’s 
how I’m to represent Stadium Sound 
in this matter? 

“Mr. Bowman, isn’t it possible 
Thunder has rocketed to success far 
faster than you and Mr. Rashin 
thought possible? And that you 
want to boost the price for this ap- 
pearance? Frankly, Stadium Sound 
is pleased it saw this success coming 
and booked the group early. At a de- 
cent, uninflated price. 

“And speaking of Stadium Sound 
what the hell do I tell them if I buy 
your story? That they’ve been doing 
business with a group that’s got a mis- 
chieveous robot for an agent? What, 
for God’s sake?” 

“I wish it could be that simple,” 
said David Bowman, feeling more 
beads of sweat between his eyes. 

“There’s more?” 

“There’s more.” 

“Oh, God. All right, go on. I’m 
sorry to get heated up on this, Mr. 
Bowman. Even if I wanted desperate- 
ly to believe you, this is all a little 
far-fetched, don’t you think? Would 
you like a drink?” 

“Yes, please.” Bowman didn’t 
want a drink, but the interruption 
would give him a moment to think. 

“Scotch?” 

“Gin. Anything with gin, if you 
have it. Tonic, perhaps.” 

Scott went about the routine of 
mixing drinks at an old-fashioned 
bar. There’s one thing, thought 
David Bowman, that hasn’t gone 
all the way to wires and microchips, 
not yet anyway. Men still could 
take pride in their mixology, even 
though autotenders were getting 
good. 

Scott was taking Scotch, neat. 

Just a little. Prudent drinker, thought 
Bowman. 

“Far fetched I admit,” he said. 



“And I have to admit that with- 
out some sort of proof it’s pretty 
hard to go to your client and explain 
why you cannot follow through with 
a lawsuit or some action against 
Thunder.” 

“Well, we’d probably be forced to 
bring suit against you, since presuma- 
bly you’re really the group’s agent, 
and not your son. And unless you’re 
now prepared to deliver the group for 
an appearance ...” 

“I’m not. Please let me continue.” 
“Continue.” 

“When you buy records, you 
know how the cashier runs that light 
pen over the black-and-white stripes 
on the jacket? And the register re- 
cords the sale and rings up your 
bill?” 

“Yes.” 

“Good. Well, those stripes also 
note what the record is, for invento- 



“This situation 
could well lead to 
a courtroom and 
some sort of 
judgement. To go 
on without legal 
advice could be a 
grievous error.” 



ry purposes. The information goes 
onto a dataline and goes through to 
a warehouse, and it’s used to figure 
out how fast a given item is selling - 
a disk, a tape a digimuse or what- 
ever the form of recorded music 
you’re buying. The warehouse uses 
the information to keep up with 
sales, keep items in stock, and to in- 
form the manufacturers so they can 
gear their production to demand, and 
so forth.” 

“Right.” 

“That’s what’s behind the market- 
ing revolution we’ve been seeing in 
every field in this country. Instant 
corporate response to public preferen- 
ces expressed through buying deci- 
sions. Really remarkable, when you 
think about it.” 

“Right.” Bowman saw Scott’s at- 
tention wandering. Back to the 
point. 



“A couple of years ago, Ricky — 
that’s my son’s name — tapped into 
a line by mistake and became fasci- 
nated with the data and what it 
meant. Spent night after night trying 
to decode it, make sense of it. Like a 
hobby, but more an obsession. He’s 
got this computer kit and damned 
near a roomful of gadgets. Anyway, 
he finally did decode it, and it turn- 
ed out to be master inventory infor- 
mation for a record company — and 
through that he was able to ply into 
the company’s whole data system.” 
“Criminal act, you know. Inter- 
ception.” 

“Of course. That’s one reason I 
wanted to be sure Center was offline. 

“Very well. Go on.” 

44T3 icky has a hell of an imagina- 
AVtion, and frankly I just didn’t, 
and don’t, know enough about this 
stuff to know what he’s up to from 
one day to the next. He bought the 
best-selling records on the market. 
Spent weeks running them through 
his system and did something he 
calls ‘digital appeal analysis,’ what- 
ever the hell that is. Has something 
to do with finding out why particu- 
lar records sell well and others don’t.’ 
“Does he play some instrument?” 
“No. . . and yes.” 

“Is he one of the group on the 
Thunder album cover?” 

“Yes. . . and no.” 

Scott laughed out loud. Bowman 
laughed at himself, but nervously. 
Trying not to sound evasive, he was 
sounding evasive as hell. 

“You’ll understand in a minute. 
You see, after Ricky got tired of his 
appeal analysis project, he fooled 
around with patching his computer 
into other people’s computers. Ap- 
parently, he happened onto a really 
big one, by chance. We still don’t 
know where, or whose it is, but it’s 
probably a big government installa- 
tion because there’s a lot of spare 
memory space and a lot of idle time, 
he says.” 

“That’s also. . .” 

“Also an offense. I know. Ricky 
somehow fed all his analysis of music 
into this bigger computer, and then 
got the bigger computer to work 
with him on coming up with rules 
for the music — what seems to sell 
best, and how it’s structured, and 
what the sounds are like.” 
“Ingenious.” 

“You’re telling me.” 

“Diabolical, maybe.” 

“Maybe. Well, to make a very long 
story a little shorter, and perhaps you 
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can see where I’m leading, the kid 
found a way to get the big computer 
to actually compose the music for 
him, even lyrics, and then, believe it 
or not, to prepare a master recording 
digitally.” 

"That's Thunder?” 

“That’s Thunder.” 

“The biggest thing in music is 
something put together by a kid and 
a computer?” 

“Right.” 

“The singers?” 

“The works.” 

“Oh, my God.” 

“You’re tellin’ me oh-my-God. Thun- 
der is like Rashin, more or less. Thun- 
der doesn’t exist, except as a program 
in some big government computer some- 
where. And I don’t even think the gov- 
ernment knows. If they did I don’t see 
how Ricky could have ever finished the 
album.” 

“What does it do, feed it back to 
him on the phone?” 

“In a sense. The music is pretty 
complicated, but it’s all digitized and 
fed back slowly. It takes a week to get 
all the tracks laid down, and you can’t 
really play it until it’s all recorded, a 
little bit at a time. Even then, you know, 
Ricky fiddles with it — puts in a wrong 
note somewhere, maybe drops a rhythm 
pick-up - makes it more credible.” 
“What about the group in the pic- 
ture on the album cover?” 

“Magma Records uses a digital proc- 
ess to work up their color printing. 
Ricky’s into that part of their comput- 
er, too. It’s all digitized art, with a lit- 
tle help from Ricky. Hell, even the 
write-up on the cover is an assembly of 
typical stuff from other album covers, 
from the successful ones, with names 
changed and so forth.” 

“Why would Magma records agree 
to . . 

“Hold it. Before I go on with this, 
do you believe me? Because if you 
don’t, it’s crazy to go on.” 

“Mr. Bowman, this is a marvelous 
story, and I’m fascinated, I’ll admit. 

But as a basis for a legal decision, I 
doubt 1 can represent my client by 
turning fascination into advice.” 

“But vow believe me?” 

“Just as a basis for continuing this 
discussion, 1 do. Tentatively, I mean.” 
“OK. Well, the long and the short of 
the album being released — since you’re 
asking why Magma would do it — is 
that Ricky ran the whole operation 
right through their computer. He or- 
dered up the production, fed the digi- 
tized music over data lines on weekends, 
had the jackets printed up, adapted 



some of their press releases on other 
groups and albums and budgeted in a 
promotion campaign for Thunder. 

“He’s even got it set up, Mr. Scott, 
so Magma’s electrofiles contain a con- 
tract with Thunder, and royalties and 
other payments go automatically to a 
bank account Ricky injected into the 
same bank where Magma does its busi- 
ness - except it’s all payable to Rashin. 

“Frankly, I’m getting worried about 
income-tax time, but Ricky says it’ll 
all work out.” 

“Are you suggesting Magma execu- 
tives don’t know anything about all 
this?” 

Oh, they know. Ricky’s getting a 
hell of a boot out of the communica- 
tions going through the computer. 
They’re mystified, but why the hell 
should they try to stop it? Magma 
stock is really taking off with Thunder 
under contract to them. 

“Even will all the trouble the kid is 
causing me with this, 1 have to admit I 
admire him. The whole thing is slick as 



“There have been 
a few embarrassing 
moments, but 
they’re nothing 
compared to an 
all-out coronary.’’ 



a pig’s oink. 

“But it’s driving me nuts. Ricky’s 
been playing Rashin on the phone, like 
with you, but it’s getting out of the 
computer realm and now I’m running 
around covering for him. It’s too much.” 

“You’ll probably need an attorney, 
as much as you want to avoid it.” 

“But the thing that worries me most 
is what will happen if Center gets wise. 
So far it’s been play, albeit a little over- 
committed to computer play. But if 
Center gets hold of him, you can 
damned well figure they’re going to 
have him working on a goddam bomb 
or something.” 

“Yes. I understand your worry.” 

he two men sat quietly, pon- 
dering the consequences and real- 
izing they couldn’t foresee half of 
them. Finally, Bowman shook himself 
back to his present problem. 

“Now, Mr. Scott, as to how we will 



explain all this to your client...” 

“Hold it on the ‘we.’ I think this is 
probably too good a story for you to 
have made up, but I couldn’t get Sta- 
dium Sound to back off without some 
proof.” 

“So I’ll prove it to you.” 

“How? How do you propose to 
prove it? But wait; suppose you do. 
There’s still the advance against the 
gate for the concert. What about that?” 
“Yes, the advance. Gone, I’m afraid. 
Stadium Sound will just have to 
write it off. As soon as it was credited 
in, Ricky credited it out for a TDP45- 
1 1 . They delivered it last week. Had to 
sell the piano to make room for it. 
Look, the advance is just money. Sta- 
dium Sound can make it up in one 
show. I need your promise that my 
son’s life won’t be destroyed.” 

“What about the proof?” 

“Call Rashin. Call him now. Put him 
on your speakerphone. Engage him in 
a conversation about the booking. I’ll 
do the rest.” 

Scott fingered his switches again. 
“Yes, sir.” 

“Get me that Rashin that repre- 
sents Thunder.” 

“Yes, sir.” 

Finally, David Bowman felt free to 
wipe away the accumulation of beaded 
sweat between his eyes. 

“Rashin here.” The deep voice from 
the phone sounded like a TV stereo- 
type of a showbiz agent. 

“Mr. Rashin, Roger Scott here. We 
need to arrange a brief meeting with 
Thunder and you to discuss arrange- 
ments, security and the like.” 

“A meeting will be quite difficult, 
Scott.” The voice was convincing as 
hell, Bowman thought, hearing it in 
this law-office setting. “Thunder is in 
seclusion, preparing. They meditate 
and rehearse and have a very specific 
routine. Can’t be disturbed.” 

“But this will be their first public 
appearance. There have to be arrange- 
ments. Are they stage ready?” 

“They are stage ready, believe me. 
Their album speaks for itself, does it 
not?” 

Bowman stood, and walked to the 
desk. The kid was taking this much too 
far. This wasn’t computer play or eva- 
sion; the kid was outright lying. 

“Mr. Scott. I repeat.” Insistent now. 
“The album speaks for itself, does it 
not?” 

Bowman spoke: “Can it, Ricky. The 
jig’s up.” 

From the speakerphone came the 
child’s voice: “Aw, Dad, whadja go 
and do that for?” □ 
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Petals Around the Rose 

Revisited 



BY KEN JACKMAN 



Back in our September/October 1977 
issue, we introduced a simple dice 
game called “Petals Around the Rose” 
We explained how you play the game 
then, but we refrained from printing 
the accompanying program since it 
would give the game away. 

But by now, you’ve either figured 
out the algorithm or given up trying. 
So we’re going to give you Kenneth 
Jackman’s program for Petals Around 
the Rose — but not the algorithm. It’s 
not obvious from the Program Listing, 



so we’re going to let you figure it out 
for yourself. 

We will repeat the rules for those of 
you who missed the article. Here’s 
how you play the game: The Potentate 
of the Rose, who knows The Secret, 
can tell newcomers only three things: 
1) The name of the game is Petals 
Around the Rose, and the name is sig- 
nificant 2) The answer to any roll of 
dice is always even; and 3) He can tell 
you the answer to any particular roll 
of the dice. 



The Potentate then rolls five dice, 
and tells you the answer. Rolls contin- 
ue until a newcomer thinks he knows 
The Secret (the algorithm generating 
the answers). If the newcomer guesses 
six successive answers correctly, the 
Potentate assumes he has indeed dis- 
covered the algorithm, and dubs the 
newcomer a Potentate of the Rose in 
his own right, charging the new Poten- 
tate with the duty of spreading the 
game around. We think you’ll find “Pet- 
als” infectious. Have fun! 



Sample Rim 










DO YOU WISH INSTRUCTIONS Cl -YES# 


0-N0) ? 0 


0 


0 


0 0 0 


0 0 
0 0 


0 


0 0 0 0 

0 


0 0 0 


0 

0 


0 


0 

0 0 0 


0 0 


0 


0 0 0 0 


0 0 0 


GUESS 


THE SCORE? 


7 NO# IT'S 2 C THE SCORE IS 


GUESS 


THE SCORE? 


12 NO# IT'S 4 




ALWAYS EVEN) 




0 0 


0 0 


0 0 


0 


0 0 


0 


0 0 


0 


0 


0 


o 


0 0 


0 


0 0 0 


0 0 


0 0 


0 0 0 




0 0 


0 


0 0 


GUESS 


THE SCORE? 


4 NO# IT*S 12 




GUESS 


THE SCORE? 


10 NO# IT'S 6 


0 0 


0 0 0 


0 0 0 


0 0 


0 0 0 


0 0 


0 0 


0 0 




0 






0 


0 


0 0 


0 0 0 


0 0 0 


0 0 


0 0 0 


0 0 


0 0 


GUESS 


THE SCORE? 


16 NO# IT'S 0 




GUESS 


THE SCORE? 


4 ••YES*. 



Program Listing 




10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
1 10 
120 
130 
140 

1 50 

i60 

170 

180 

190 

200 

2 10 
2 20 
2 30 
2 40 
250 
2 60 
2 70 
2 80 

2 90 
300 
310 
320 

3 30 
3 40 
3 50 
3 60 

3 70 
380 
390 
400 
410 
420 

4 30 
440 
4 50 
4 60 
4 70 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 



POTENTATE OF 
PROGRAM BY KEN JACKMAN 



THE 
FEB* 20* 



RND 




REM 

REM 

REM GAME DUE TO MARK JAMES* HENRY GILROY* ET AL. 

PRINT -DO YOU WISH INSTRUCTIONS <1-YES# 0«N0>"! 

INPUT K 

IF K<>1 GOTO 140 

PRINT 

PRINT -THE NAME OF THE GAME IS 'PETALS AROUND THE ROSE* •” 

PRINT -THE NAME OF THE GAME IS IMPORTANT* THE COMPUTER WILL- 
PRINT -ROLL FIVE DICE AND ASK YOU TO GUESS THE SCORE FOR THE" 
PRINT -ROLL* THE SCORE WILL ALWAYS BE AN EVEN NUMBER *- 
PRINT -GUESS 99 TO STOP PLAYING* GOOD LUCKI- 
PRINT 
DIM LC 7 3 
LET H* 0 
LET G* 0 
LET F* 0 
FOR K«1 TO 5 

LET A- I NT <12* 

GOSUB 720 
LET F-8*F*C 
LET G*8*G+D 
LET H-H+B 
NEXT K 
PRINT 
PRINT 

FOR K*1 TO 5 

LET LCK3^*-8* INT <F/8> 

LET M-LCK3 
GOSUB 590 
LET F« INT CF/8> 

NEXT K 

FOR K«1 TO 5 

LET M-G-8* INT <G/8> 

GOSUB 590 
LET G* INT (G/8) 

NEXT K 

LET H-H-12* INT CH/12) 

FOR K-l TO 5 

IF <LCK3-1 )*<LCK3-4X> 0 GOTO 420 
LET LCK3-5-LCK3 
LET M-LCK3 
GOSUB 590 
NEXT K 
PRINT 
PRINT 

PRINT -GUESS THE SCORE"! 

INPUT K 

IF K*99 GOTO 1110 
LET H*2* INT <H> 

IF K-H GOTO 570 
PRINT - NO* IT'S-JH! 

IF K-2* INT < K/2 ) » 0 GOTO 550 
PRINT - < THE SCORE IS ALWAYS EVEN)” I 
PRINT 
GOTO 
PRINT 
GOTO 
FOR N« 



150 

•YES**" 

150 

0 TO 2 



IF M>3 GOTO 

print - 



630 



620 


GOTO 650 




6 30 


LET M-M-4* 


INT CM/ 


640 


PRINT - o-; 


6 50 


LET M-2*M 




6 60 


NEXT N 




6 70 


IF K-5 GOTO 


700 


680 


PRINT - 




690 


RETURN 




700 


PRINT 




710 


RETURN 




720 


LET B-6* RND 


< 0>/6 


730 


LET C« 0 




740 


LET D= 0 




7 50 


IF A>3 GOTO 


890 


7 60 


LET B*B+3 




7 70 


IF A»1 GOTO 


810 


780 


LET D-D+2 




790 


LET B-B+3 




800 


RETURN 




810 


LET C-C+l 




820 


LET B«B+1 




8 30 


IF A >2 GOTO 


780 


8 40 


LET B-B+ll 




8 50 


GOTO 790 




8 60 


LET C-C+l 




8 70 


IF A>2 GOTO 


790 


8 80 


GOTO 780 




890 


LET C*C+4 




900 


LET B-B+2 




9 10 


IF A>5 GOTO 


970 


920 


LET B-B+2 




9 30 


IF A<5 GOTO 


950 


9 40 


GOTO 780 




9 50 


LET B*B*1 1 




9 60 


GOTO 790 




9 70 


LET C=C*1 




980 


LET B-B+8 




9 90 


IF A >6 GOTO 


1030 


1000 


LET D-D*3 




1010 


LET B«B+5 




1020 


GOTO 780 




1030 


IF A>7 GOTO 


1070 


1040 


LET B-B+5 




1050 


LET C-C+l 




1060 


GOTO 860 




1070 


LET B=B+7 




1080 


IF A<10 GOTO 780 


1090 


LET B**B+10 




1 100 


GOTO 790 




1 110 


PRINT - THE SCORE 


1 120 


STOP 
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Computers, Politics 



O n Tuesday nights Stuart Appel works as a county 
planner for APEX County. In reality he is a land- 
scape architecture student pretending to be a county planner 
in the game of METRO-APEX. 

While APEX is the hypothetical urban area for which 
Appel works, METRO- APEX is also the name of a comput- 
er simulation game he plays to learn what the professional 
world will be like. Each Tuesday landscape architecture stu- 
dents gather at the College of Environmental Science and 
Forestry (ESF) at the State University of New York, Syra- 
cuse, to play APEX as part of a required course in Land 
Planning Use. 

The School of Landscape Architecture at ESF uses METRO- 
APEX to familiarize students with real-life situations they will 
encounter as future professionals. So what appears to be a 
classroom in a state of mass confusion is actually a creative 
learning process. 

Played at universities throughout the country, this train- 
ing tool was developed jointly by the Universities of Michi- 
gan and Southern California at a cost of $1 million. It has 
been used at Cornell University for about 6 years in a gov- 
ernment course to teach environmental and political issues. 
Now APEX is being used to teach landscape architecture stu- 
dents their relationships to the political process. 

The key element of the game is interaction, achieved by 
students role playing, or simulating real-world experiences. 

By assuming the basic roles of industrialists, developers, pol- 
iticians, planners and air pollution control officers, students 
are offered several advantages over traditional classroom lec- 
tures. By gameplaying, students interact, gaining self-confi- 
dence and insight into how their professional counterparts 
function. Without harming a community, they can experi- 
ment with ideas and approaches, and gain an understanding 
of people who harbor a different point of view. 

“Because our students see through the eyes of designers 
and planners,” say ESF Professor Allen R. Lewis, “they tend 
to view issues as pro-environment and things political as 
tainted. By changing these naive black and white attitudes, 
our students will be better able to deal with reality as pro- 
fessionals.” 

The game comes as close to reality as possible. In fact, stu- 
dents often become so involved in their roles that they are 
carried beyond the classroom. One student may stop another 
game participant on Thursday to argue an unsettled point 
from Tuesday night. 

At the beginning of the semester in September, 92 stu- 



dents were assigned roles from their preference lists. Besides 
the basic roles, students were selected to portray representa- 
tives from pressure groups, lawyers, judges, members of the 
press and broadcast media. Theoretically, the game could go 
on forever. But at ESF it ended with the semesters. 

No one wins or loses the game, although it involves win- 
ning and losing. Politicians win or lose elections. Litigants 
win or lose suits. And industrialists and developers earn fi- 
nancial profits or losses. There are no 1, 2, 3 rules like most 
games. Instead, players make decisions on the basis of their 
roles and learn the results of their actions by computer feed- 
back. 

To role play a county planner thrills student Appel be- 
cause that’s his career goal, and what he does while playing 
METRO- APEX will enhance his future. 

like all students first assigned a role, this fourth-year stu- 
dent reads the master game manual and a computer printout 
outlining his role and his record during the previous year. In- 
itially, he studies the metropolitan area of APEX County con- 
sisting of a central city, a suburb, two townships, a business 
district, elite residential areas and a ghetto. 

All the problems and tensions of today’s urban areas are 
programmed into the computer. It is against this setting that 
students play their roles. 

Each Tuesday night, Appel grabs a copy of “METRO- 
APEX”, the computer and student generated newspaper. 
After gleaning it for data he can use to make decisions, he 
meets with other students to watch a 1 5-minute news broad- 
cast, prepared by students playing the media roles. 

Each student fills out weekly worksheets representing a 
complete year of policy decisions for their respective roles. 
They must also vote on issues. 

All actions that take place during each gaming session are 
coded and fed into the computer, which generates new print- 
outs for the start of the next 2-week cycle (one year’s work 
for a professional). 

Groups meet throughout the classroom. Appel moves to 
an area marked “County Planning Board”, where he meets 
his five associates — students by day, planners on Tuesday 
nights. This group just met over the weekend to research a 
25-year development plan for their county. While extra 
meetings are optional, additional research means students 
can play their roles more effectively. 

One planning board member repeatedly failed to make 
the extra meetings. The group chastized him, saying if the 
game were real life they would fire him. 




BY LIZ EINSTEIN 



and Planning 



Should students seek the services of college faculty mem- 
bers as consultants, no transaction may be made until the 
extent of the professor’s input is defined, a fee arranged and 
a contract made. When these faculty consultants are “hired”, 
students then must subtract the fee from their computer 
budget. While no real money changes hands, students learn 
such information is not free in the professional world. 

Appel steered his Board onto a project and dashed to a 
City Council meeting. Prepared and knowledgeable, students 
speak with expertise. Based on weekend research, Appel 
voiced opposition to a proposed highway his group felt would 
split the city and permit ghettos to develop. Since the high- 
way was in the county’s district, its construction concerned 
the group because of possible major long-term social and 
economic problems they felt it would bring. 

As Appel listened to the highway proposal, a regional 
planner came by and whispered, “New developments have 
come up. Can we talk before the County Council meeting?” 
Appel nodded. 

After the meeting, he dashed back to his “office” to 
check his Board’s progress and then left to attend the Coun- 
ty Council meeting. Again, outside homework paid off. A 
developer wanted his planned unit development okayed so 
construction could proceed. His presentation to the council 
members was elaborate and professional. 

“I hope this goes through,” Appel whispered. “That guy 
is my roommate, and you wouldn’t believe the work he put 
into this presentation.” 

It was worth it. The council members discussed its merits 
and shortcomings and voted on the issue. It passed. And the 
look that passed between the developer and the planner, real- 
ly students and roommates, was as genuine as if a $50 million 
deal had just been consummated. 

Peer pressure is great. If students fail to do their home- 
work, they face embarrassment when they lack the answers 
to questions posed at-these meetings. But if they have red 
faces in this gaming situation, it’s likely that as professionals 
they will not repeat similar mistakes. 

When homework is sketchy, when incorrect information 
is given or when proceedings are improper, Professor Emeritus 
C. Eugene Farnsworth, serving as a judge, stops the session to 
give a mini-lesson. For instance, at a council meeting some- 
one attempted to vote on an impact statement. Farnsworth 
stopped the meeting to explain that impact statements are 
simply informational and city or county councils cannot 
approve or disapprove them. Even the seating of county offi- 



cials must be correct or “the judge” comes down on them. 

“It’s best that students make mistakes here in the class- 
room,” said Farnsworth, “rather than blundering in the real 
world.” 

The game is taken seriously by nearly every student. De- 
veloping a professional attitude is a priority of the school and 
students know a strong interface exists with land planners 
and landscape architects. Many will be employed by planning 
agencies, but even those who will work in private firms wiil 
eventually make presentations to planning agencies. 

To learn to operate the game and adapt it for use in the 
landscape curriculum, Douglas Johnston, a third-year student, 
traveled to California with Professor Lewis this past summer. 
He now serves as a role advisor to his peers, showing them 
ways to make the game more exciting, guiding them to the 
proper sources of information and helping find alternative 
decisions. He also manages the data collection and stays un- 
til after the gaming session ends, coding the data generated 
that evening for computer input. Johnston is careful not to 
tell his classmates what to do. 

“Every role has the potential for dominating,” he said. 

“It depends upon the student filling that role. This is excit- 
ing learning because when you can experiment like this at no 
cost to anyone or anything, you can take your ideas as far as 
you want.” 

In addition to the 3-4 hour Tuesday night gaming session, 
three weekly lectures, papers, and exams are also required 
parts of the course. Although Lewis counts the game as one- 
half the course, many students feel the game makes it a 
course-and-a-half. 

The next time around Lewis says he hopes to improve 
the adaptations and add more role advisors. But for a first- 
time effort he says it has been highly successful. Some stu- 
dents are thinking seriously about issues that may have turned 
them off in a lecture setting. 

Learning to maneuver in the professional world is time- 
consuming and frustrating for new graduates. But with 
METRO-APEX to help bridge the gap between theory and 
the ability to apply it, ESF’s landscape architect. graduates 
will have an advantage. 



Reprinted with permission from Rod Cochran , assistant to 
the president for community relations , State University of 
New York , Syracuse . Originally published in ESF ’78, 
January. 
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Using Tables for Machine 
Language Programming 



BY STEVE A. HUGHES, JOE CELKO, AND ELIZABETH M. HUGHES 



T hose of us bom in the Dark Ages 
(B.C. — before calculators) remem- 
ber using tables many modern students 
have never needed, such as trigono- 
metric tables or (before “new math”) 
multiplication tables. Today, about 
the only table routinely seen in use is 
a sales tax table taped to a cash regis- 
ter. But, in computing, tables are still 
a valuable tool, forming one of the 
most convenient ways of handling and 
referencing related data. 

The most common sort of table 
used in computing closely resembles 
the sales tax table mentioned above. 

It is a list of related data which begins 
and ends at known locations in memory 
and each entry has two parts: an index 
and a datum. The index helps the 
program find the datum it needs. Just 
as the cashier, seeking the sales tax 
on a purchase totalling $19.46, searches 
the index column for that amount and 
reads the appropriate tax from the col- 
umn next to it, so the program searches 
the indices in a stored table to find 
the datum it requires. 

As with most other programming 
techniques, using tables involves a time/ 
storage trade-off; but tables pose a 
more delicate question than many 
other programming tools. If the table 
is short and search time is minimized, 
using a table can save both time and 
storage; but if the table is long and the 
search is clumsy, it can require more 
time and more storage than a compara- 
ble routine to compute the data needed 
directly. In each application, you 
should carefully weigh the advantages 
and disadvantages of using tables. 

I t is almost always wise to use 
tables where the data to be re- 
trieved cannot be readily calculated — 
for example, on address lists or when 
converting from one computer code to 
another. If you expect repetitive calls 



on the same data, it’s usually more 
efficient to use a table than to recalcu- 
late the desired datum each time you 
want it. Even when the calculations 
routine is easily written, it’s sometimes 
better to replace it with a table. 

Consider, for example, the problem 
a multiplication or division routine 
can pose for some microcomputers. 
Although it’s possible to write a mul- 
tiplication routine, it may be faster 
and easier for the program to refer 
to a multiplication table, especially 
if the task involves only a few repeated 
products or a constant multiplier. Any 
time you can replace an involved rou- 
tine by a table with a simple access 
routine, you should consider using 
tables — if you have the storage needed. 

Tables can also provide convenient 
solutions to two special problems. 
Creating a true random number gener- 
ator is a complex task, but you can sim- 
ulate random number generation well 
enough for most uses by entering into 
a table numbers in the range desired, 
arranged in a random order and using 
them in turn as you need random num- 
bers. Still greater randomness can be 
attained by programming the computer 
to step through the table one entry at 
a time at each processing cycle, stop- 
ping and outputting the number at 
which it stopped only when there is key- 
board input. This technique is used in 
the programs for casting I Ching, an an- 
cient Chinese method of divination 
(see related story, p. 38). 

Tables can also solve, readily, pro- 
blems that arise when control of a pro- 
cess requires many operations. If, for 
example, you’re building a system to 
simulate occupancy in an empty house 
(while on vacation, for instance), var- 
ious hours of the day or night will 
require turning on or off numerous 
lights and appliances, and possibly even 
taperecorded sound effects (footsteps, 



doors closing). A repeated series of 
operations keyed to a realtime clock 
could be used, with each operation 
handled separately; but using tables 
provides a more flexible, easier ap- 
proach. 

Dividing the day into categories — 
such as “getting-up time”, “mealtime”, 
“housework time”, “recreation time”, 
“bedtime”, “background(day)”, and 
“background(night)” — allows you to 
use a single pointer in a table, accessed 
by the realtime clock, to call up the 
entire sequence of operations any one 
of these states requires, falling back 
on “background” operations in be- 
tween specific non-background states. 

B uilding a table is usually simple. 
You’ll find that most compiler 
languages include specific table-build- 
ing commands. Yet even in machine or 
assembly language the process isn’t 
difficult. Where you want to allocate 
and empty the memory locations a 
table will require before the data to 
fill the table is available, you can 
(often by a single command) specify 
the table’s starting location and fill it 
and the required number of subse- 
quent locations with zeroes. If the 
data for the table is at hand when you 
set up the table, you can enter the data 
directly into the table’s locations. 

If there is a straightforward mathe- 
matical relation to generate the data, 
you can establish a loop to fill the table 
as desired. 

Table 1 shows a short multiplication 
table set up using a loop and a constant 
multiplier. Notice that we’ve used “in- 
visible indices” in the table. Naturally, 
you can use this shortcut only when 
the data involved are of uniform length 
and the indices are sequential. But 
when usable, invisible indices greatly 
reduce a table’s storage requirements 
while easing data retrieval. 
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With data of uniform length, you rwy he simplest method is called a 

can simply store index then data, index A linear search . Starting at the first 
then data, until the table is complete. index in the table, the program checks 
A less direct approach (but one frequently each index in turn, only stopping when 



used when some of the data are identical 
or when they are irregular in length or 
some other important feature) is not 
to store the data in the table at all. 
Instead, the address where the datum 
can be found is stored after the datum’s 
index. Thus, the table is filled with 
index then address, index then address, 
and so forth. This method is similar to 
a book’s table of contents. After the 
chapter number, the reader sees the 
page on which the chapter is found, 
rather than the entire chapter. 

Arranging a table’s data properly 
can simplify later access. Consequently, 
unless the table’s purpose is random- 
ness (as in the suggested random number 
table), you should not leave the table 
disordered. For meaningful data, the 
relation between the items can suggest 
a useful order. Whether you impose 
this order on the data before or after 
they’re entered in the table is of little 
importance; but ordering the data is al- 
most invariably essential. 

Order is important because once 
you set up a table, you need a way to 
access its indices and, thereby, its con- 
tents. Since you know the table’s start- 
ing address in memory and since each 
index has a known location in rela- 
tion to that base address, you can get 
a desired datum from the table by 
“doing the displacement” — by jump- 
ing the required number of words to 
reach the index and obtaining the 
datum from the following location. 

In many uses of tables, however, 
the address of some particular index 
is not known. For example, suppose 
a club stores its membership list in 
a table with entries arranged in alpha- 
betical order by name followed by 
telephone number. With a shifting 
membership (people joining or drop- 
ping out), you simply can’t remember 
where any one name falls in the roster. 
Such a table is worthless if the only 
way to access its data is by referring 
to a known index-address. You must 
also be able to search the table for 
some particular index and, having 
found it, return its datum. 

There are many ways of perform- 
ing a search and the one chosen for 
any specific application will reflect 
the way the table is set up. Hence, you 
should set up the table with the search 
in mind. 



either the desired entry is found or 
when the table ends without including 
the needed entry. This search is neat, 
simple, easy to write and horribly 
slow. Obviously, a table of n entries 
requires an average of n/2 tries to 
find the needed index. A long table 
examined by linear search can cause 
measurable delays despite the com- 
puter’s processing speed. Consequent- 
ly, you want to reduce search time 
by any available means. 

Fortunately, there’s a simple way 
to reduce the search time required by 
linear search. In the real world, some 
things are more likely than others. 
Suppose, for example, a spy wants to 
use his computer as a simple cipher 
machine — typing in his message in 
plain English and obtaining the printed 
output in cipher. If he sets up a table 
in alphabetical order with the alphabet 
as indices and their cipher equivalents 
as data, he’ll get an unnecessarily long 
search time between his input of a 
character and output of its cipher equi- 
valent. He could reduce search time 
tremendously by using a table based on 
the frequency with which letters occur 
in written English. Since E occurs most 
frequently, T next most frequently, 
and so through Z, the beginning of the 
table would contain the letters he would 
probably use most often, drastically re- 
ducing the need for the computer to 
search beyond the first few entries. 

This principle applies to many search- 
es: if some particular entry or set of 
entries is more likely to be called on 
than the others, put it (or them) first in 
the table. 

Changing the search rather than the 
table can also shorten search time. If, 
for example, the table is in ascending 
numerical order, it isn’t necessary to 
examine every index. By examining 
only certain indices (say, every fifth 
one) to see if it’s smaller or larger than 
the index being sought, you can move 
through the table far more rapidly. If 
the index being examined is smaller 
than that desired, take another step of 
five indices forward. When the index 
examined is larger than the one sought, 
begin a linear search from one step of 
five indices farther back, progressing 
one entry at a time. 

The amount and type of data stored 
will determine what size step to use in 



the preliminary search (every second 
index, every tenth, every hundredth, 
or whatever). This technique can be 
effective for any ordering - alphabeti- 
cal, ascending or descending numerical, 
or chronological. 

Y ou can improve this search with a 
binary search. Again, we assume 
the table is in order. In a binary search, 
the program first examines the middle 
entry. If it’s not the desired one, it’s 
either too late or too early in the 
table, which automatically reduces the 
number of entries to be searched by 
half. Next, the middle entry of the half 
which includes the index sought is 
examined; and, again, if it’s not the de- 
sired entry, it at least halves the num- 
ber of entries to be examined. This 
process continues until either the de- 
sired entry is found or it’s shown that 
the table contains no such entry. 

This kind of search can be imple- 
mented in either of two ways: by us- 
ing pointer variables to hold the values 
of the top and bottom of the section 
(half, quarter, eight) of the table cur- 
rently being searched; or by storing 
the location of the “middle” entry 
being examined and the size and direc- 
tion of the next “step”. There’s little 
difference between these approaches, 
so which are one you choose depends 
entirely on convenience and personal 
preference. 

You can take another approach 
to reducing search time when you know 
the order in which the table is arranged. 

Suppose, for example, a computer 
club holds a small local convention 
and arranges with local dealers to pro- 
vide 25 small computer-related prizes 
of various sorts to be given away to 
the first 25 people who register for the 
event. The value of the prizes varies, 
from a blank prototyping card valued 
at S3 to a book of computer games 
valued at $20. The convention chair- 
man wants the 25th registrant to have 
as good a chance as the first of receiv- 
ing a valuable prize; but to avoid sus- 
picions of favoritism he doesn’t want 
the responsibility of choosing which 
registrant gets which prize. 

For a solution, he turns to his com- 
puter. As he receives each prize from 
a dealer, he enters its identifying in- 
formation into the computer, forming 
a table of prizes numbered from 1-25. 

If the number of prizes is large enough 
(or if he’s as busy as convention plan- 
ners always are), he probably won’t re- 



member the order in which the prizes 
arrived. Then, as registrations come in, 
he enters them on the computer. 

A simple program to progress through 
the table one item at a time can tell him 
which prize each registrant should re- 
ceive. Of course, more complicated pro- 
grams can be devised to guarantee that 
every registrant has a chance at each 
prize. 

For practical purposes, no true search 
is necessary when both the incoming 
data and the table are in the same order, 
since the next table entry to be called 
will always follow (rather than possibly 
precede) the previous one. 

Note, however, that there’s no reason 
the pointer marking the entry current- 
ly being examined must always be re- 
set to the first entry whenever a new 
search begins. Depending on the data 
and the table arrangement, it can be 
more efficient to let each new search 
begin where the last one left off, only 
resetting to the first entry when the 
end of the table is reached. 

Sometimes, a search pattern going 
from the first entry to the last, then 
from the last to the first, and so on, 
is most efficient. And sometimes it’s 
best to reset the pointer after each 
search to some location other than 
the first entry. You should find the 
most efficient search for the particular 
data set and table arrangement at 
hand. Careless choice of search can 
easily counteract all a table’s advan- 
tages. 

Special problems arise when you 
cannot presort the data being input 
to form a table. Suppose, for example, 
a merchant offers a product in an ad- 
vertisement, giving the reader an ad- 
dress from which to order it. He hopes 
to create an address-file of the people 
who place orders so later he can send 
them catalogs of his other wares. Since 
the orders are not likely to arrive in 
any useful order (alphabetical, by zip- 
code, or so forth), he must furnish the 
desired arrangement himself. 

He could store the data in the order 
in which he received it and later sort 
the file into the preferred order. But 
if he hopes to receive a continuing 
series of orders for his product, there 
may be no natural “stopping point” 
when he can conveniently perform 
the sort. Also, since he has no way of 
predicting how many people meeting 
the requirements of some particular 
section of his file (same zipcode, for 
instance) will answer his advertisement, 



he can’t predict how much space any 
particular part of the file will require. 
If lie’s using a storage medium such as 
magnetic disk, where average search 
time for locating an item will be great- 
ly reduced if the data are evenly distri- 
buted, he has the additional problem 
of trying to provide even distribution 
in his categories — a very difficult task. 

T o cope with such problems, hash- 
coding was developed. Using this 
method, some part of the data to be 
filed (the first few digits of the street 
address, for example), is operated on 
by a complex mathematical function 
called a hash function. The result is the 
index under which you file the item. 

Developing good hash functions is a 
demanding and complicated task, 
frequently used to satisfy master’s 
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Table 1 - This multiplication table uses in- 
visible indices. Instead of filling T(l) with 
1 and T(2) with 5 (the product of 1x5), 
T(3) with 2 and T(4) with 10 (product of 
2x5), and so on, we have simply entered 
the products (5, 10, 15, . . . 45) one after 
another, this trick can save storage and re- 
duce search time, since, when the location 
before the table’s data begins is filled with 
zero, you need only look at that location 
(100, in this case) plus the multiplicand to 
find the desired answer. Thus, in the table 
shown above, to find the product of 5x7, 
one need only look at location 100 plus 
seven. 



thesis or doctoral dissertation require- 
ments in the fields of mathematics and 
information sciences. So we’ll only say 
hash functions must assure, first, that 
the data operated on are distributed as 
evenly as possible throughout the alloted 
storage area and, second, that no two 
pieces of data are filed in the same loca- 
tion. 

This latter problem, the hash codes 
for two different pieces of data result- 
ing in storage at the same location, is 
called “hash clash”, or, if you prefer, 
“collision”. When this problem occurs, 
an exception routine must be called 
into action to provide locations in 
which to store the clashing data and, 



later, to retrieve the data from the file. 

Frequently, exception routines to 
retrieve clashing data involve a linear 
search of the area surrounding or ad- 
jacent to the location of the clash, but 
many approaches to exception routines 
have been taken. 

The main drawback to hashcoding 
data on a small system is it requires 
more storage space than almost any 
other technique. Not only must 
you allot the file enough space to per- 
mit storage of all the entries likely to 
need filing, but you must also leave 
“elbow room” for the hash function, 
since the hashcoded data will not be 
filed sequentially. 

There will be many gaps in a table 
caused either by the hash function’s 
operation to get even filing distribu- 
tion among the data, or by the necessity 
of leaving gaps to allow space for adding 
additional data as you receive it. In fact, 
most of a hashcoded table is usually 
empty — a luxury few small system 
owners can afford. 

A hashcoded table is usually an 
example of a non-con tiguous 
table, that is, one which has gaps in 
it rather than being completely filled. 

A contiguous table, on the other hand, 
contains no gaps or blanks. Naturally, 
a non-contiguous table containing five 
items of data requires more storage 
than a contiguous table containing 
the same data, since it will also contain 
contain unfilled locations. 

A non-contiguous table has advan- 
tages, especially when, as often hap- 
pens, you want to insert an entry be- 
tween two items already stored in the 
table. There’s a horror story in com- 
puting circles about a contiguous table 
that filled 15 disk-packs. Then one day 
it became necessary to insert an addi- 
tional datum early in the table. The 
moral, of course, is to leave some gaps 
if you anticipate any additions. 

Often tables aren’t a good idea. 
Simply calculated functions are best 
calculated rather than, for example, 
making an “addition table” of the sums 
of one-digit numbers plus one. Also 
avoid tables when the program seldom 
uses the data they contain. On some 
systems with extremely limited mem- 
ory, the storage required by the tables 
may prevent their use in all but very 
special cases. The rule of thumb is to 
use tables only when they are neces- 
sary or provide clear-cut advantages. 

For some tasks, though, tables fur- 
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nish the best or easiest answer. A busi- 
ness would benefit from an inventory 
table against which to check inquiries 
about items in stock, orders and de- 
liveries. Computerists benefit from shift 
tables, which indicate, for each num- 
ber to be converted from hex to deci- 
mal, the number of times the hexadeci- 
mal number must be shifted in a regis- 
ter to get its decimal equivalent. 

Also handy are pointer tables, use- 
ful when you must process different 
kinds of data in a program differently. 
Their entries, indexed by the kinds of 
data, are pointers which direct the 
program to modules for dealing approp- 
riately with the diverse data types. 

Tables can also store alpha charac- 
ters required by output sentences. A 
program can search the table for the 
components of any needed sentence, 
rather than limiting the output to pre- 
entered words. 



A good table, then, represents a 
very favorable trade-off: you can save 
much time and greatly simplify the 
program by expending some storage. 
Well-designed tables access quickly, 
have a minimum of blanks and empty 
spaces, and do not store in each entry 
factors common to all. (For instance, 
if all the data in a table is added to x 
before being used by the program, 
there’s no need to store x in the table.) 
Generally, it’s unnecessary and waste- 
ful to assign a variable name to each 
entry in a table, since the entries can 
be accessed efficiently without recourse 
to variable names. 

A dditionally, good tables are set 
up to prevent their unintention- 
al use for any other purpose than as 
tables. Many a novice programmer has 
been appalled to discover that, due to 
his failure to significantly distinguish 



his table from the rest of his program 
(with characters or commands which 
are either harmless or cause recogniz- 
able error messages), his “search” con- 
tinued beyond the bounds of the 
table to blithely chase through the 
rest of his program code. Worse still, 
this failure can permit the program to 
attempt to execute the table’s contents 
as commands. A little care in establish- 
ing tables, however, prevents these 
problems — the advantages of using 
tables justifies taking the necessary 
preventive measures. 

Like any othe>programming tech- 
nique, table-building can be used effec- 
tively or disastrously, depending on 
the programmer. 

So try some tables in your programs. 
You’ll find them a convenient solution 
to a number of programming problems, 
and, with well-selected searches, a 
real time-saver. □ 



Stalking the Wild I Ching 



1 Ching is an ancient Chinese method 
of divination intended to tell the in- 
quirer whether contemplated projects 
or events will turn out luckily or un- 
luckily for him. Traditionally, I Ching 
uses fifty stalks of the plant Ptarmica 
Sibirica , gathered from the grave of 
Confucius (although scholars doubt the 
supposed connection between Confucius 
and the I Ching’s interpretation). 

Modern usage permits almost any sub- 
stitute for Ptarmica Sibirica stalks. 

The stalks are manipulated 18 times 
(thrice for each line) to develop a figure 
of six parallel broken or unbroken 
lines, called a hexagram, on the basis 
of which the luck of the enterprise in 
question is determined. A hexagram 
may contain all broken lines, all un- 
broken lines, or one of the 62 combi- 
nations of broken and unbroken lines. 
(See Figure 1.) Additionally, some- 
times manipulation of the stalks re- 
sults in moving lines. These lines are 
treated as, for example, broken lines 
in the major hexagram; but they change 
their value to its reverse (unbroken) to 



Figure 1. Hexagrams. 



Figure 2-1 Ching Control 
Module P keeps track of Pri- 
mary hexagram. PM keeps 
track of Secondary hexa- 
gram. P and PM are pointer 
variables initialized to the 
first location in the Hex- 
Seek table. 

C is a variable keeping count 
of when lines have been 
determined. 
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form a secondary hexagram, interpreted 
as modifying the meaning of the first 
(major) hexagram. 

During the opening ritual, the in- 
quirer or diviner kowtows three times 
to the north and passes the stalks three 
times clockwise through the smoke of 
burning incense. Then one of the fifty 
stalks is set aside and no longer used 
in the process. 

To manipulate the stalks, the in- 
quirer (or diviner, if the two are not 
the same) separates the 49 stalks into 
two bundles, attempting to split the 
bundle of 49 stalks nearly in half. From 
the lefthand bundle, he removes four 
stalks, then four more stalks, and so 
on until only four or fewer stalks re- 
main. After setting this remainder (4, 

3, 2, or 1 stalks) aside, the diviner 
performs the same operation on the 
righthand bundle created by the split 
and adds its remainder to the remainder 
heap. 




Figure 3 - I Ching Opening Ritual 
Module. Handling of the opening 
ritual is largely dependent on pro- 
grammer preference, since few com- 
puters can pass the stalks through in- 
cense or determine - and voluntarily 
face — North unassisted. Kowtowing 
also poses problems for the computer. 
Some programmers will choose to 
omit this phase of the procedure; 
others will opt for the greater “sin- 
cerety” shown by expanding the 
Kowtow process and adding other 
routines. A basic Opening Ritual 
module, however, is shown here. 



Then he recombines the bundles 
(less the ones in the remainder heap) 
and goes through the full process all 
over again, adding still more stalks to 
the remainder heap. Upon completion 
of this second manipulation, he re- 
peats the process again, using the still 
smaller group of stalks not yet in the 
remainder heap. Upon finishing this 
manipulation (with its attendant addi- 
tions to the remainder heap), he 
counts the number of stalks in the re- 
mainder heap. They will always total 
13, 17, 21, or 25. 

Thirteen stalks means a moving line 
that is unbroken in the primary hexa- 
gram and broken in the secondary 
hexagram; 17 means a broken line; 21 
means a moving line broken in the 
primary hexagram and unbroken in 
the secondary hexagram; and 25 means 
an unbroken line. Now the diviner 
knows the shape of the lowest line in 
the hexagram. 



This complete procedure is then re- 
peated (beginning anew with the full 
49 stalks on each full repeat) five 
more times to determine the second, 
third, fourth, fifth and highest lines 
in the hexagram. Once the hexagram 
(and, if necessary, a secondary hexa- 
gram) has been completed, the inter- 
pretation is given by reference to its 
shape and number in the interpretive 
texts of the I Ching. 

We have flowcharted a program for 
performing the opening ritual and the 
stalk manipulations, since few readers 
will have enough storage available to 
load in a table of the interpretive 
texts to be printed out once the hexa- 
grams have been found. Reference can 
more easily be made to a library copy 
or one of the inexpensive paperback 
editions of the I Ching available. 

Figures 2 through 7 give annotated 
flowcharts for a program to cast the I 
Ching by computer. Happy divination! 
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Figure 4A- I Ching Manipulations Module. 
This module takes advantage of certain 
mathematical relations inherent in the ma- 
nipulation process, determining the number 
of stalks which a given splitting will put in 
the remainder heap from the counting of 
one bundle only. M = number of completed 
manipulations. S = number of stalks in use. 
B = smallest bundle size after split. R = 
split. L = line-determining variable (keeps 
count of remainder heap). T = variable 
specifying resulting line type. 
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Figure 4B - I Ching Manipulations Module (cont.) 
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Figure 5-1 Ching Manipulations Module (cont.); 
Randomness Submodule to replicate the human 
intervention involved in splitting the bundle in 
half. We have programmed the dividing of the 
stalks in two parts: first, in the main manipulations 
module the fundamental count of the half-splitoff 
is defined as half of the total stalk count (integer 
part of result only) minus five (to permit a plus or 
minus five variation in the size of the divided off 
bundle); second, via this sub-module, we permit 
the human operator to determine the final size of 
bundle by determining the random number be- 
tween zero and nine which is added to the basic 
bundle. In this application, a variable changing its 
value would serve; but since most applications 
don’t involve the incremented integer relation 
found between the random numbers here, we in- 
clude the table-dependent form for your conven- 
ience in other programs. The randomness table here 
has ten entries: 0, 1,2, 3, 4, 5, 6, 7, 8 and 9. 
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Figure 6A - I Ching HexSeek Mod- 
ule depends on the specially arranged 
HexSeek table shown in Figure 7. 
The variables C, P and PM are ex- 
plained in Figure 2. C indicates which 
line of the hexagram is under consid- 
eration. P and PM give locations in 
the HexSeek table for ascertaining 
the hexagram numbers of the pri- 
mary and secondary hexagrams, re- 
spectively. 
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Figure 7. I Ching HexSeek Table. There are 64 pos- 
sible hexagrams. This table is arranged to permit the 
specification of each line, as it is developed, to rule 
out whole groups of possible hexagrams; when the 
last line is given, a pointer properly moved indicates 
the resultant hexagram. Is were used to represent un- 
broken lines and Os were used to represent broken 
lines. The possible hexagrams were then divided into 
two groups: those whose first line (last digit in this 
table) was broken and those whose first line (last dig- 
it) was unbroken. These groups were similarly di- 
vided on the basis of the second line (next to last di- 
git) and so on. When the table was fully ordered, the 
I Ching hexagram numbers were appended to their 
proper figures. To implement this table, you need 
only store the I Ching hexagram numbers in the order 
given, but we show the corresponding hexagram code 
(in 1 s and Os) as well so you can see how the table was 
ordered. 

Note: As discussed above and despite appearances 
when only hexagram numbers are considered, This is 
not a random table. The hexseek module was designed 
for this table arrangement and use of any other table 
arrangement with it will make it inaccurate. 



Code Hexagram # 



onoooo 


2 


100000 


23 


010000 


X 


1 10000 


20 


001000 


16 


101000 


35 


011000 


46 


1 1 1 000 


12 


000100 


15 


100100 


52 


010100 


39 


110 100 


53 


001100 


62 


101 100 


56 


01 1 too 


31 


111100 


33 


000010 


7 


100010 


4 


01 00 10 


29 


1 10010 


59 


001 010 


40 


101010 


64 


01 1010 


47 


111010 


6 


0001 10 


46 


100110 


18 


0101 10 


48 


1101 10 


57 


001110 


32 


101 1 10 


50 


01 11 10 


28 


III no 


44 



Code Hexagram # 



00000 1 


24 


100001 


27 


010001 


3 


1 10001 


42 


001001 


51 


101001 


21 


01 1001 


17 


11 1001 


25 


000101 


36 


1001 01 


22 


010101 


63 


110101 


37 


001101 


55 


101 101 


30 


01 1101 


49 


1 1 1 101 


13 


000011 


19 


100011 


41 


010011 


60 


noon 


61 


001011 


54 


loion 


38 


01 101 I 


58 


11)011 


10 


000111 


II 


1001 II 


26 


01011 1 


5 


i ioi ri 


9 


001111 


34 


101111 


14 


on in 


43 


nnn 


1 
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CBT/TERMM. 



Fully Assembled And Tested ! ! ! 

5390 “ 



STANDARD FEATURES: 16 x 32 SWITCHABLE TO 

64 x 16 DISPLAY 

RS232 I/O PORT 
GUARANTEED FOR 90 DAYS 



OPTIONS: 



9” OR 15” MONITOR 
NUMERIC KEY PAD 
SPECIAL FUNCTION KEY PAD 
MODEM 

SI 00 BUS BACKPLANE 

PLUS MANY MORE - CIRCLE BINGO 

NUMBER FOR MORE DETAILS 




Caldwell 

Computer 

COa 



546 West Olney Avenue 
Philadelphia, PA 19120 
(215) 224-9133 

Sam Caldwell 



CIRCLE 32 
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ALBUM SORTING 



Music 

in Your Memory 

BY RODGER POGUE 



I f you’ve invited your boss for dinner you might want to 
put on some classical music for background. For that 
“special dinner guest”, some easy -listening music could set 
the mood. When your friends stop by, they might prefer 
some down-home country, rock or jazz. 

But letting a friend choose which album he wants to hear 
could mean reeling off a list of every folk album or rock 
record you own. Finding that one classical album you 
bought two years ago to impress your last boss in your 200- 
odd record collection would take a bit of time. But it 
doesn’t have to. 

I don’t know how many times I’ve gone to play a record 
album I’m sure I bought but can’t find anywhere, or found 
an album that I could swear materialized out of thin air. 
When I look for a specific al- 
bum for whatever reason, I’m 
lucky if I even know what 
room it’s in. To keep track of 
my collection, I developed a 
program to sort a record al- 
bum file. (Note: in this article, 

I use “record” to indicate a 
computer disk record, and 
“album” to indicate a music 
album.) 

The program helps if you 
want to know, for example, if 
Lerner and Lowe wrote Okla- 
homa or if it was Rodgers and 
Hammerstein. Did James 
Taylor just sing “You’ve Got 
a Friend”, or did he write it 
also? Which Beatle sang “Nor- 
wegian Wood”? Do you own 
the soundtrack from My Fair 
Lady? — wouldn’t it be lover- 
ly if you could answer these 
questions in just a matter of 
minutes by locating the album 
immediately rather than 
searching through your entire 
album collection? 

Actually, the program has 
many more uses. In the struc- 
ture of the file, I created five 



sort keys in combination with data fields which may also 
be used as sort keys. With this program, you could easily 
change the fields in size or quantity, re-label the printout 
headings and come up with a program to sort your stamps, 
books, coins or photographic slides. 

I keep thousands of slides in trays, but to identify a 
single slide could take hours. With this program you can 
categorize slides by subject, time, place, film or by any 
other method which suits your needs. You could sort your 
library just as easily, grouping the books by author, title, 
subject — again, whatever suits you best. 

Or, what about your checking account? You could use 
the serial number on the checks and sort by medical expen- 
ses, donations, food, entertainment and so on. 

Modifications to help you 
implement some of these 
suggestions appear at the end 
of this article. 

My system is an Imsai 
with 48 K of memory, a So roc 
CRT, a DECwriter, and a Mi- 
cropolis disk drive using Micro- 
polis Extended Disk BASIC, 
Version 2.0. Using this system, 
I’m able to sort a little less 
than 200 albums. BASIC takes 
up about 22K of memory, the 
program takes about 14K 
when operating and the albums 
use about 12K. With the mem- 
ory space and number of al- 
bums I have, the program 
works just right. But even if 
your system specs don’t match 
mine, you can alter the program 
to fit your needs. 

In the first section (lines 0 
to 2000), the program defines 
its task and loads into mem- 
ory the albums from the disk. 

In each of the next five sec- 
tions (3000,4000, 5000, 

6000 and 7000) the program 
sorts the albums according to 
the category selected and then 




Wouldn’t it be loverly 
if you could locate 
any album in your 
collection in minutes? 
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FIGURE I 



STRING 

A$ ARRAY FOR ALBUM STRINGS 
B$ ALBUM STRING IN UTILITY SECTION 
C$ ALBUM STRING IN UTILITY SECTION 
D$ CLASSIFICATION STRING 
F$ FORMAT STATEMENT FOR LINE 1540 
H$ DATA FIELD DELIMITER 
JS ALBUM FILE NO. 

K$ ARRAY FOR ALBUM CLASSIFICATIONS 
LS TITLE KEY 
MS ARTIST KEY 
NS LABEL 
0$ TITLE 
PS ARTIST 
QS ON TAPE 
R$ OTHER DATA 
S$ ”, ” STRING DELIMITER 
TS RESPONSE TO QUESTIONS ASKED 
IN PROGRAM 

US COMBINED INPUT FOR ALBUM STRING 
VS NAME OF FILE TO BE CREATED 
X$ SORT SWAP STRING 
Y$ ARRAY FOR SORT KEYS 
ZS DISK DATA FILE NAME 



NUMBERS 

A NO. OF DISK RECORDS IN FILE 
A 1 DISK RECORDS TO BE USED 
A2 NO. OF DISK RECORDS (UTILITY) 

B LENGTH OF A$(J) 

D ARRAY FOR SORTING ORDER 
E FLAG FOR UTILITY SORT 

F VALUE OF K$ 

I LOOP COUNTER 

J AS SUBSCRIPT 

K LOOP MASTER COUNTER FOR SORTS 
L NO. OF LISTINGS 

N THE NO. OF ALBUMS IN THE FILE 
N 1 LENGTH OF LABEL 

01 LENGTH OF TITLE 

P PAGE COUNTER 

PI LENGTH OF ARTIST 

S FLAG FOR SORT ROUTINE 
U NO. OF PAGES 

V NO. OF ALBUMS 

W NO. OF PRINT LINES 

Z FLAG FOR UTILITY LOAD 



PROGRAM NOTES 




1010-1040 Dimension arrays 




Line 1340 interprets the amount of 






1050-1 190 Loads array KS with album data, 




disk records into albums. 






clears terminal screen and displays 




1400-1495 Loads the file into memory. Dimen- 






the list for selection of different 




sions the AS and YS arrays. 






types of sorts. 




Lines 1450-1455 checks for any files 






1200-1290 Enters the amount and order of list- 




that have been deleted and fills in 






ings desired. line 1280 is used to 




those holes. 






send control to either the utility or 




Line 1495, if this load was for the 






to end of job (line 1270) without 




utility section, transfers control to 






using the selection process and with- 




Line 8611. 






out using array D. 




1500-1600 Clears CRT and computes the al- 






1300-1360 Gets the file to be used in each run 




bums to be sorted. If there were 






of the program. 




any blanks in the file, this section 






Line 1320 shows the total amount 




will print the correct amount of al- 






of disk records that the file has on 




bums in the file, the number of 






the terminal. I included line 1330 




print lines and the amount of pages. 






to allow the operator to use a smal- 




1600-1690 Master loop which controls the sort 






ler amount of disk records than the 




and printout order of the listings. 






file holds. You may wish to test cer- 




1700-1900 Clears CRT and gives an end of job. 






tain sorts or other program functions 




Lines 3000 to 7000 






without running through the entire 




In each of the thousand series (sections 3000, 4000, 






file. Also, if your memory is not 




5000, 6000 and 7000) each line in all five sections 






adequate to run the entire file, you 




is the same except for the sort specifications and 






can use this option to process the 




and the arrangement of the information when it is 






amount of albums your system can 




printed out; that is, in lines X120, XI 30, X600, 






handle. 




X810 and X820, X represents 3, 4, 5, 6 or 7. 






Line 1335 checks for valid record 




X000-X220 This is the sort for the particular 






number. 




listing. Continued on page 46 
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prints the album listings. Program control returns to the 
master loop to perform other sorts if specified at the start 
of execution; if not it goes to end of job. 

If you select the utility mode, the program branches to 
the 8000 series statements immediately and does mainte- 
nance work on the record files. Figure I lists all the variables 
and their definitions. 

Running the Program 

First, you’ll get the selection list for the different types of 
sorts and printouts plus a utility section and an exit. If you 
want to sort your albums by artist, select #2. If you also 
want file number and title, you’d select #4 and #1 respec- 
tively, so you’d get a total of three sorts. When the program 
asks for “TOTAL AMOUNT OF LISTINGS” you enter “3”. 
Next, input the three sorts you want in the order you want 
them printed. 

The program will then ask for the file you want to sort 
(if you have more than one record file on the disk). After 
you enter the file name, the program determines if the drive 
is up. If not, it asks “ARE YOU READY”. You need only 
hit return if the drive is ready. Then the number of disk rec- 
ords will be displayed and you’ll be asked how many rec- 
ords you want for this running of the program. 

The number displayed will show all available records con- 
taining data plus the first record, which holds the total num- 
ber of disk records in the file. For example, 10 disk records, 
in reality, contain 9 data records plus the first record. 

In the Sample Run I chose to use 3 records. (If you enter 
less than 2 records or more records than the file contains, 
you’ll get an error message; just enter the correct number 
and hit return.) 

Now, the program will load in 2 records. A message 
comes up stating how many 
albums the program is sorting, 
the number of print lines and 
the number of pages expected. 

After finishing the first 
sort, the program will print 
out the albums for that sort.. 

Then the program goes to the 
next sort and printout and 
continues until it completes 
all sorts. You can run this 
program with 1 to 5 sorts, 
and anywhere from 2 albums 
to the maximum number of 
albums your memory can hold. 

The utility section permits 
file maintenance. Run the pro- 
gram for one listing and at 
“LISTING NO. 1” enter “6”. 

The program will then branch 
to the utility section (lines 
8000 to 9000). The utility se- 
lection list contains several 
choices. The first option is to 
either create a new file from 
scratch, add to an existing file 
or fill any blank spots in an 
existing file. 

After you enter the file 
name, the program will tell 
you how many records are in 



that file. Then the program will check each disk record for 
either an empty record or an end of file. If you have a large 
file, this checking may take a few minutes. You will then be 
told which record you’ll be adding data to. 

To enter data, just follow the prompts. The data will be 
output to the terminal and you will be asked if it is correct. 
(If it’s not, hit “N” and type the data again.) To end this 
section, enter “0”. If this is the first part of a disk record, 
the program will ask you again to enter “0”. This procedure 
will update the first record of the file to the current num- 
ber of disk records and close the file. After you’ve set up a 
file, you’ll be able to run the program with as few as 2 
albums. 

You can check the disk record file record by record by 
choosing option 2. The program will tell you the total num- 
ber of disk records in the file. You input the record num- 
ber you want to look at (remembering not to use record 
#1, which contains only the number of disk records in the 
file). The program then takes the record and outputs the 
information to the terminal. 

At this point, you can either change the albums or move 
onto another record. There are two ways to change an al- 
bum. The first and easiest is to hit “0” when asked “NEW 
ALBUM (A or B)”. The program inserts a “0” in that file 
and later, after you have finished with this section, you 
may run the input option and enter data back into this re- 
cord when the program searches for an empty file. 

The other way to modify data is to type data into the 
record when asked “NEW ALBUM (A or B)”. But be sure 
you enter data in the correct format. 

You can print the disk file to locate bad data or to out- 
put hard copy if you choose option 3. If you use a CRT 
terminal for ourput, the program contains some lines 

which will slow up the output 
to the terminal so you will 
have a chance to read the lines 
on the screen. 

Option 4 lets you load data 
files into memory, then re- 
write the data to another file 
on a disk. This feature allows 
you to sort the data by a dif- 
ferent sort key and save it on 
disk, or to write the data on- 
to another disk. Also, this sec- 
tion automatically removes 
any blank albums and/or disk 
records. 

To initialize new disk files 
on your disk choose option 5. 
This option also puts a “1” in 
the first record. 

Options 6 and 7 have been 
left blank. Therefore, if you 
find a need for some functions 
useful to your particular ap- 
plication, you can add those 
functions using these option 
numbers. 

Option 8 merely starts the 
program from the beginning. 
The last option prints out 
“END OF JOB” on the termi- 
nal. 




Why reel off a list of every 
rock album you own? 
Let your computer do it! 
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PROGRAM NOTES CONTINUED 





Lines XI 20 and XI 30 decode the 




X400-X495 These lines decode the entire A$(J) 






file information and sort the data 




into individual strings from X410 to 






that pertains to that section. In 




X460. 






those two lines, we are looking at a 




Lines X465 and X475 determine 






maximum of four characters per al- 




the length of the label and title re- 






bum and then determining whether 




spectively. 






or not to move the entire string. 




Lines X470 and X480 get the ac- 






A$(J), to a new position. 




tual string variables for the label and 






X230-X320 X230 is a flag to determine whether 




title. 






the preceding sort was a utility sort, 




Lines X485 and X490 figure the re- 






and if so to return to the utility sec- 




maining string (artist) by adding the 






tion, line 8640. 




label and title strings, plus the fixed 






Line X310 OPEN 9 “*P” ENDPAGE 




size fields and subtracting them 






X800, in Micropolis, means to open 




from the length of AS(J) (the total 






a print file. The 9 represents the file 




string). 






the output will go to — on my sys- 




Line X495 creates a numeric value 






tern. The “endpage” is really a 




from the string value K$ for the clas- 






GOSUB statement which is activated 




sification category. 






by an internal counter, triggered by 




X580 and 






the amount of lines that are output 




X590 Prints an asterisk if album is on tape. 






to the printer. Each time it counts 




X600 Prints out the album in a specific 






enough lines, it tabs to a new page, 




format for that particular sort. 






prints a header and returns to print- 




X690-X700 Ends the print loop and returns to 






ing the data. 




the master loop. “End page” here 






Line X320 starts the printing. I use a 




means to tab up to the start of the 






GOSUB statement to print out a 




next page. 






new header at the start of output. 




X800-X990 Subroutine to print out page head- 










ings for that section. 










UTILITY LINES 




8000-8300 Section menu and GOTO statement. 




output. Line 8550 may be 






8300-8400 Input new data. 




changed for longer or short- 






8325 Checks for end of file. 




er waiting periods. 






8335-45 Checks for blank albums. 




8595 Check if all data on terminal 






8350-55 GOSUB routine for input- 




has been read before con- 






ing data to fill blanks. 




tinuing. 






8362 GOSUB to input section 




8600-8700 Transfers data to new file. 






for new files or past the 




8610 Goes to enter data. 






previous end of file. 




8643-44 Tests for odd number when 






8375 Puts new data on disk. 




total albums are divided by 






8380-96 Input data routine. 




2. If number is odd, add .5 






8398 Puts new amount of disk 




to it, then enter the num- 






records in record #1. 




ber in the first record. 






8400-8500 Modify /Delete. 




8660 Puts data in new file. 






8420-22 Check for valid record 




8700-8800 Initialize new file. 






number. 




8720 Set up proper syntax for 






8430-31 Prints old record. 




opening new files in Micro- 






8450-55 Input new data. 




polis BASIC. 






8500-8600 Print record file. 




8740 Enters “1” in the first record. 






8505-14 Output to terminal or 










printer. 




8940 Clears variables and returns to main 






8549-50 A wait loop for terminal 




program. 










8990 Go to end of job. 
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The File 

In Micropolis, each record can be 250 characters long. In 
this program I can use 87 characters per album maximum, 
but the normal length is around 50 characters. There are 
two albums per disk record. 

The file also contains commas at the end of both album 
strings to indicate end of data for the albums. 

Let’s go over the file record. The first four characters 
are the file number or serial number. In my case, I started 
out with 1001. Then comes the slash used to delinate 
the data fields. The next field contains the record classifica- 
tion. This field could be expanded to two columns to in- 
clude up to 100 possible classifications. 

The next column is used for albums on tape. (I have a 
tape deck, and sometimes record an album onto tape.) If 
the album is on tape, there’s a “1” in this field; if it isn’t on 
tape, then “0” fills the field. 

The next 3 columns have been left unassigned for you 
to fill in with any information you find necessary. (Of 
course, in the printout you will have to modify some pro- 
gram lines if you wish it to print.) 

The next field is for the title key which describes the 
title, and may be part of the title. For example, “AMER” 
stands for album “American Graffitti”. Using a sort key in- 
stead of the regular title allows for album titles that use 
words such as “The”, “An”, “A” and so on, which don’t 
help you when trying to alphabetize the list. 

Next is the artist key. Again, use the four most meaning- 
ful characters to describe the alphabetic location in the file 
of this album. For example, if you have an album by Janis 
Ian (the last name has only three letters), you’ll need a 
fourth letter to complete the field. I use the first letter of 
the title key since I have more than one of her albums. Us- 
ing this method allows the program to sort, within her last 
name, different albums in title 
order. However, if I had only 
one of her albums, and didn’t 
expect to buy any more, the 
use of “J” (from her first 
name) might be appropriate. 

I also use this method for 
soundtrack and cast albums 
by labeling the artist on 
these “soundtrack or cast” 

(“SOUX” or CASX”; the ‘X’ 
stands for the first letter of 
the title). 

The next field is for the 
label name. This field can run 
up to 10 characters long. The 
“LABEL SORT” section also 
uses the first 4 characters of 
this field to sort the albums by 
label name. 

Next comes the title field, 
which can run up to 35 charac- 
ters long and is used only for 
printing out the full title name 
in the printout. After the title 
comes the artist field, which 
is to 25 characters long and 
is used only in the printout. 

At the end of each album 
string is the string delimiter, 
a comma. 



On Size and Space 

In this program, I use all of my 48K (22K is the memory 
needed by Micropolis BASIC). lOKis used for the program 
storage. But if you are resourceful I’m sure you could use 
32K or less memory. 

Most BASIC versions generally use 12K or less (at least in 
hobby machines). You need space to put the program, but 
you certainly don’t need more than 3K of program space 
for a smaller version of this program, which can give you 
the same output, but take more time and effort on your 
part manipulating the program. 

To reduce program size, first decide which parts of the 
program you need. (Remember you’re going to need the 
first section (lines 1000-2000) to load the files into mem- 
ory.) Then, decide on which parts of the program you’ll 
want for the sort. 

With the DECwriter, I can use up to 132 print columns 
to print the output. But since that much room is certainly 
not necessary, I think you could use even a 40 column print- 
er instead. For such a printer, your printout might consist 
of just the file number and any one of the other categories 
(e.g., the title or the artist). 

So now, on the average system, you’re using about 14 or 
15K. Each IK of memory can hold about 12 albums, as I 
have defined them. However, if you store less information 
about the albums, you can change the dimension statements 
in lines 1350 and 1400 to the largest string you’ll need. No 
doubt you should be able to save space. The program uses 
about 4K of memory in active mode above the passive stor- 
age space and not including the album array. 

Tills program can also run on a tape system. Just rewrite 
the utility section so you can input, update and change data 
sequentially rather than randomly. However, the main body 
of the program can be run on tape with only minor pro- 
gram changes. Of course, you 
must change the GET and 
PUT and other file handling 
statements to agree with your 
particular language. 

The following lines should 
be all you have to change to 
implement a tape version: 
1010-1040, 1310-1330 and 
1440-1490. Lines 1010-1040 
will need to be modified if 
your system does not dimen- 
sion arrays as I’ve shown them. 

To sort items other than 
record albums, these sugges- 
tions might help. First, decide 
what information you’ll need 
in the final printout. As you 
decide, start to make data 
fields that will fit the informa- 
tion. Then decide in which or- 
der to arrange the fields. Now 
you should have a record 
structure that can be used by 
the program. 

Check the different field 
sizes and change the dimension 
statements to fit them. In 
lines X120 and XI 30 you 
need to change the location 
of the sort key to make it fit 




I don’t know how many 
times I’ve gone to play a 
record I know I bought 
but can’t find anywhere. 



july 1978 Personal Computing 47 



You can easily adapt this program 
to sort your stamps, 
books, coins or photographic slides. 



your new file data. Lines X410-X590 in this program pull 
the individual fields of data out of the album string. Change 
them to conform to your record structure. Lines X600 and 
X820 output data to a printer in a specific format; change 
these lines to fit your requirements. 

Of course, there’s one more simple step necessary to 



make the program useful. You need to type the file or 
serial number of each album on a small gummed label; then 
affix the labels to the album jackets; and arrange the albums 
in order in your album rack. 

Now, using your computer, you can quickly and easily 
locate any album in your collection. □ 



PROGRAM LISTING 



LIST 

1000 ! | !!!!!!!!!!!! I ! f !!!>!!!!!!!!! I !! I ! f !! ! 

1001 ! ! 

1002 f RECORD ALBUM SORT PROGRAM 4.1978 ! 

1003 • RODGER N. POGUE ! 

1004 ! REQUIRES 10K OF MEMORY ( PASSIVE > ! 

1005 ! MICRQPOLIS BASIC VERSION 2.0 ! 

1006 ! ! 

1007 | | | I I I ! I I !! I I I I I I! 1 1 I I I I I I I I I I I I I I I ! I II 

ioio s ♦=• * ■ jh*=*/* 

1020 DIMX$(87)»B*<87) *C*<87) »K*< 10* 11 ) >D<5) 

1030 DIMM# < 2*4)* N# (2*10) * 0$ ( 2 * 35 ) * P# ( 2 » 25 ) » U# ( 2 * 87 ) 

1040 DIMJ#(2*4> *D$(2*1> »Q#(2» 1 ) *R#(2*3) *L#(2*4) 

1050 FORI 0r09JREADK$< I) JNEXTI 
1060 fori=itoi5:print:nexti 

1100 PRINTTAB(20) ’SELECTION LIST FOR RECORD ALBUM PROGRAM' 

mo print: print jprint 

1120 PRINTTAB(25) * 1 - TITLE SORT AND PRINT* 

1130 PRINTTAB(25) *2 - ARTIST SORT AND PRINT* 

1140 PRINTTAB(25) *3 - LABEL SORT AND PRINT * 

1150 PRIN1 TAB( 25 ) * 4 - FILE NO. SORT AND PRINT* 

1160 PRINTTAB(25) *5 - CLASSIFICATION SORT AND PRINT* 

1170 PRINTTAB<25) *6 - UTILITY J UPDATES* DELETES* CREATES FILES* 
1180 PRINT! AB ( 25 ) * 7 - EXIT* 

1190 F0RI = 1T05 J PRINT J NEXT I 

1200 PRINTTAB( 15) * J INPUT ’ENTER THE TOTAL AMOUNT OF LISTINGS 
DESIRED* »L 
1210 PRINT 'PRINT 
1220 F0RI=1T0L 

1230 PRINTJPRINTTAB(20) *F0R LISTING NO. * i I * J INPUT* YOUR CHOICE 
IS * * D < I ) 

1270 IFD ( 1 ) =7THEN1 700 
1280 IFD( 1 )=6THEN80(>0 
1290 NEXTI JPRINT JPRINT JPRINT 

1300 PRINTTAB( 15) * J INPUT “WHICH DISK FILE WILL BE USED IN THIS 
SORT * * ZS 

.1310 OPEN 1 Z*ERROR 1 3 15 J GET1 RECORD 1 A J PRINT J G0TU1 320 
1315 PRINT JPRINTERR* J INPUT* ARE YOU READY * * T+ J GO TO 1 300 
1320 PR I NTT AB (20) A* * DISK RECORDS IN THIS FILE* 

1330 PRINT J PRINTTABi 20) » J INPUT * NO . OF DISK RECORDS TO BE USED**A1 

1335 IFA1>1ANDA1<( A+l )THEN1339 

1336 PRINT JPRINT*# * INVALID INPUT * ** JPRINT 

1337 PRINT ’RE-ENTER # OF DISK RECORDS * J PRINT ’NOTE J IT MUST BE 
LESS THAN OR* 

1338 PRINT-EQUAL TO THE DISK RECORDS IN FILE* JPRINT'AND MORE 
THAN 1 RECORD* J PRINT J G0T01330 

1339 A=A1 

1340 N= ( A*2 ) -2 
1360 J=1JP=1 

1400 1FJ<2THEN9000 
1410 ! 

1420 FOR I =2 TO A 

1440 GET 1 RECORD l A$ (J) * A$ ( J+l ) 

1450 IFA#( J)=*0*THENA*< J)=A*( J+l ) J J=J-1 

1455 IFA*( J+l )=*0*THENJ=J- 1 

1460 J=J+2 

1480 NEXTI 

1485 J=J~1 JN=JJV=N 

1490 CL0SE1 

1495 IFZ=1GOT0861 1 

1500 W=N#L J U= INT ( < ( <N/19*2)+N)/21 )+l >#LJF$=*ZZZV.9* 

1510 F OR I = 1 TO 1 5 J PR I NT JNEXTI 

1520 PRINTTAB<23) *# NOW SORTING* *N* ’ALBUMS #* JPRINT 

1530 PRINT JPRINTTABI 17) "THERE WILL BE APPROX. "*U*" PRINT LINES." 

1540 PRINTJPRINTTAB(20> "THERE WILL BE APPROX. * *FMT(U»F$) * * PAGES.* 

1550 F0RI-1T010JPRINT JNEXTI 

1600 F0RK=1T0L 

1650 OND ( K ) GOT03000 * 4000 » 5000 * 6000 * 7000 * 8000 » 9000 
1680 REM 
1690 NEXTK 

1700 PRINT JPRINT JPRINTTABOO) *END OF JOB* 

1720 FORI = 1 TO 15 JPRINT JNEXTI 
1980 STOP 
1990 END 

3000 'SUBROUTINE FOR TITLE SORT AND PRINTOUT 

3010 V=N 

3020 V=V-1JS=0 

3100 FOR J=1T0V 



3120 Y*(J)=MID$(A#( J) * 14*4) 

3130 Y#(J+1)=MID#(A$(J+1) *14*4) 

3140 IFY$( JX=Y#( J+l > THEN3200 
3160 LETX*=A$(J> 

3170 LETA$(J)=A*(J+1) 

3180 LETA$( J+l )=X* 

3190 LETS=1 

3200 NEXTJ 

3220 IFS-l THEN3020 

3230 IFE=1G0T08640 

3310 OPENV * #P " ENDPAGE3800 

3320 G0SUB3800 

3400 F0RJ=1T0N 

3410 K*=MID*(A*( J)»6*l) 

3420 J$=LEFT$(A*<J) *4) 

3430 Q*-MID$<A$< J) *8*1) 

3440 R$»*0* 

3450 L*”MID#(A*< J) *14*4) 

3460 N$=NID$(A*( J) *19*4) 

3465 N1=INDEX (MID$(A$(J) *24) »H$) 

3470 N$=MID$ < A$ ( J) * 24 * N1 -1 ) 

3475 01 = INDEX(MID1i(A+( J) *24+Nl ) *H$) 

3480 0*=MID$(A$< J) »24+Nl *01-1 ) 

3485 Pl=23+Nl+01JB=LEN(AiM J) ) 

3490 P*=RIGHT*(A*< J) *B~P1 ) 

3495 F=VAL(K*) 

3580 IFQ$=*0*THENQ*=* * 

3590 IFQ$= * 1 * THENQ$= * # * 

3600 PUT9TAB(5)0$*TAB(40)P** TAB(70)N$*TAB(89)K+(F) *TAB(108) *0* * 

Jt *TAB( 125 )Q* JPUT 9JPUT9 
3680 1FJ=NTHEN3695 
3690 NEXTJ 
3695 ENDPAGE9 
3697 CL0SE9 
3700 G0TD1680 
3800 PUT9JPUT9JPUT9JPUT9 

3810 PUT9TAB(25) ** * * # * ALBUM LISTING 

BY TITLE # # # # #• 

3815 PUT9TAB< 123) ’PAGE * *P JP=P+1 JPUT9 

3820 PUT9TAB<10) 'TITLE* TAB (45) * ARTIST * TAB< 71 ) "LABEL * TAB ( 86 ) * CLASSI 
F I CATION* TAB ( 1 07) ’FILE NO. *TAB( 122) *0N TAPE*JPUT9 
3990 RETURN 

4000 ! SUBROUTINE FOR ARTIST SORT AND PRINTOUT 

4010 V=N 

4020 V=V-1!S=0 

4100 F0RJ=1T0V 

4120 Y*< J)=MID*(A*< J) » 19*4) 

4130 Y# < J+l ) =MID# ( A$ ( J+l ) » 19 * 4 ) 

4140 IFY$ ( JX=Y$ < J+l ) THEN4200 
4160 LETX$=A$(J) 

4170 LETA$<J)=A$( J+l) 

4180 LETA$(J+1)=X* 

4190 LETS=1 

4200 NEXTJ 

4220 IFS=>1THEN4020 

4230 I FE=2G0T08640 

4310 0PEN9 * #P * ENDPAGE4800 

4320 G0SUB4800 

4400 F0RJ=1T0N 

4410 K*=MID*(A*(J)»6,1) 

4420 J$=LEFT$(A$( J) *4) 

4430 Q$=MID*(A*<J)»8*1) 

4440 R$“ * 0 * 

4450 L$=MID$(A*(J)*14*4) 

4460 M$=MID$(A$(J)*19*4) 

4465 N1=INDEX(MID$(A$( J) *24) *H$) 

4470 N*=MID*(Ai(J)»24*Nl-l) 

4475 01= INDEX (MID$(A$(J)»24+N1)*H$) 

4480 0$=MID$ ( A$ ( J > * 24+N1 * 01-1 ) 

4485 P1=23+N1+01 J B=LEN ( A+ ( J ) ) 

4490 P$=RIGHT*< A$( J) » B-Pl ) 

4495 F=VAL(K+) 

4580 IFQ*=*0*THENQ*=* * 

4590 IFQ*=*1*THENQ*=*** 

4600 PUT9TAB <5)P#*TAB(33)0#*TAB(69)N$*TAB<87)KKF)»TAB(108)*0* * 

J$ » TAB ( 125 )Q$ J PUT 9JPUT9 
4680 IFj=NTHEN4695 
4690 NEXTJ 
4695 ENDPAGE9 
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4697 CL0SE9 

4700 60T01680 

4800 PUT9:PUT9:PUT9:PUT9 

4810 PUT9TAB(25> '* * * * * ALBUM LISTING 

BY ARTIST** * * *' 

4815 PUT9TAB( 123) 'PAGE ■ »PJP=P+1 JPUT9 

4820 PUT9TAB(10) "ARTIST *TAB( 40) * TITLE* TAB ( 70) 'LABEL "TAB (83) 

*CLASSIFICATION*TAB( 1 07) "FILE NO. *TAB< 122) *0N TAPE*JPUT9 
4990 RETURN 

5000 ! SUBROUTINE FOR LABEL SORT 
5010 V=N 

5020 v=v-i:s=o 

5100 F0RJ=1T0V 

5120 Y*( J)=MID*(A$( J) f24f4) 

5130 Y$(J+1)=MID$(A$( J+l) f24f4) 

5140 IFY*(JX=Y$(J+1)THEN5200 
5160 LETX*=A$(J) 

5170 LETA*( J)=A*( J+l) 

5180 LETA$ ( J+l )=X$ 

5190 LETS=1 

5200 NEXTJ 

5220 IFS=1 THEN5020 

5230 IFE=3G0T08640 

5310 0PEN9 ' #P * ENDPAGE5800 

5320 G0SUB5800 

5400 FQRJ=1TQN 

5410 K*=MID*(A*(J)»6f1> 

5420 J*=LEFT* ( A* ( J > f 4 > 

5430 Q*=MID$(A*( J) f8f1) 

5440 R*='0* 

5450 L*=MID*(A$(J)f14f4) 

5460 M*=MID$(A*( J) f19f4> 

5465 N1=INDEX(MID*(A*( J) f24) fH*) 

5470 N*=MID*(A*( J) f24fN1-1) 

5475 01=INDEX(MID*(A*( J) f 24+N1) rH* > 

5480 0$=MID$(A*( J) »24+Nl f01-.1 ) 

5485 Pl=23+Nl+0i:B=LEN(A*( J> ) 

5490 P$=RIGHT$ ( A$ ( J) fB-P1 > 

5495 F=VAL(K*) 

5580 IFQ*= * 0 ' THENQ*= ' * 

5590 IFQ*='1'THENQ*='*' 

5600 PUT9TAB ( 3 ) N* f TAB( 15>P$ r TAB ( 45 )0$ f TAB <86 >K$(F)fTAB(108)*0* f 
J* ? TAB ( 125 ) Q* J PUT 9IPUT9 
5680 IF J=NTHEN5695 
5690 NEXTJ 
5695 ENDPAGE9 
5697 CL0SE9 
5700 G0T01680 
5800 PUT9JPUT9:PUT9:PUT9 

5810 PUT9TAB(25> '* * * * # ALBUM LISTING 

BY LABEL * # * * *' 

5815 PUT9TAB( 123) * PAGE * fP.P=P+1 JPUT9 

5820 PUT9TAB ( 4 ) 'LABEL * TAB <24 ) 'ARTIST * TAB < 56 ) ’ TITLE * TAB ( 83 ) 

'CLASSIFICATIQN'TABdO 7) 'FILE NO . ' TAB ( 122 ) ' ON TAPE':PUT9 
5990 RETURN 

6000 ! SUBROUTINE FOR FILE NO. SORT AND PRINTOUT 
6010 U=N 

6020 0=0-1 :s=o 

6100 F0RJ=1T00 

6120 Y*( J)=LEFT*(A$(J)f4) 

6130 Y*(J+1)=LEFT*(A$(J+1)f4) 

6140 IFY$ ( JX=Y* ( J+l ) THEN6200 
6160 LETX$=A$ ( J ) 

6170 LETA$(J) =A$ ( J+l ) 

6180 LETA*< J+1)=X$ 

6190 LETS=1 

6200 NEXTJ 

6220 IFS=1THEN6020 

6230 IFE=4G0T08640 

6310 0PEN9 ' #P ' ENDPAGE6800 

6320 G0SUB6800 

6400 F0RJ=1T0N 

6410 K$=MID*(A*( J) f6f1> 

6420 J*=LEFT$(A*(J)f4) 

6430 Q*=MID*( A*( J) f8f1) 

6440 R$= *0 1 

6450 L$=MID$(A*(J)f14f4) 

6460 M*=MID*(A*( J) f19f4) 

6465 N1=INDEX(MID*(A*( J)f24) fH*) 

6470 N*=MID$<A*(J)f24fN1-1) 

6475 01® INDEX (MID*(A*(J) f24+N1) fH*) 

6480 0*=MID$(A*( J) f24+N1f01-1) 

6485 P1=23+N1+01 1B=LEN< A$( J) ) 

6490 P$=RIGHT$(A*( J) fB-P1) 

6495 F=OAL(K$) 

6580 IFQ$= ' 0 ' THENQ*® ' ' 

6590 IFQ*='1'THENQ*='*' 

6600 PUT9TAB ( 5 > f ' 0 ' f J* f TAB ( 20 ) OS f TAB ( 55 ) P* f TAB ( 86 ) N* f TAB ( 106 ) K$ 
(F) f TAB (125)0* 5PUT9JPUT9 
6690 NEXTJ JENDPAGE9:CL0SE9 
6700 G0T01680 
6800 PUT9JPUT9:PUT9JPUT9 

6810 PUT9TAB(25) '* * * * * ALBUM LISTING 

BY FILE NO. * * * * *' 

6815 PUT9TAB< 123) 'PAGE " fPJP=P+1 IPUT9 

6820 PUT9TAB<4) 'FILE NO. 'TAB (25) 'TITLE 'TAB (60) 'ART I ST 'TAB (87) 
'LABEL *TAB( 102) 'CLASSIFICATION'TAB( 122) 'ON TAPE' JPUT9 
6990 RETURN 

7000 ! SUBROUTINE FOR STYLE CLASSIFICATION AND PRINT OUT 
7010 V=N 

7020 v=v-i:s=o 

7100 F0RJ=1T0V 

7120 Y*(J)=MID*(A$(J)f6f1) 

7130 Y*( J+1)=MID*(A$( J+l) f6f1) 

7140 IFY*( JX=Y$( J+DTHEN7200 
7160 LETX$=A*(J) 

7170 LETA*( J)=A$( J+l) 

7180 LETA$( J+l )=X$ 

7190 LETS=1 

7200 NEXTJ 

7220 IFS=1THEN7020 

7230 IFE=5G0T08640 

7310 0PEN9 * *P ' ENDPAGE7800 

7320 G0SUB7800 

7400 F0RJ=1T0N 

7410 J$=LEFT$(A$(J)f4) 



7420 K*=MID*(A*(J)f6f1) 

7430 Q*=MID$(A*( J) f8f1 ) 

7440 R*='0' 

7450 L*=MID*(A*(J)f14f4> 

7460 M$=MID* ( A* ( J) f 19 f 4 ) 

7465 N1=INDEX(MID*(A*( J) f24) fH*) 

7470 N*=MID$(A*(J)f24fN1-1> 

7475 01= INDEX (MID$(A*(J) f24+N1)fH$) 

7480 0*=MID$(A*(J)f24+N1f01-1) 

7485 P1=23+N1+01 JB=LEN( A*( J) ) 

7490 P*=RIGHT*(A*( J) fB-P1> 

7495 F=VAL(K$) 

7580 IFQ*= ' 0 ' THENQ*= ' ' 

7590 IFR*='1'THENG*='*' 

7600 PUT9TAB(5)K*(F) ? TAB ( 26 ) 0* f TAB ( 61 >P$ f TAB( 93 >N$ ? TAB( 1 1 1 ) 'O' f 
J*fTAB(125)G*:PUT 9JPUT9 
7680 IFJ=NTHEN7695 
7690 NEXTJ 
7695 ENDPAGE9 
7697 CLQSE9 
7700 G0T01680 
7800 PUT9JPUT9:PUT9:PUT9 

7810 PUT9TAB(25) '# * * * * ALBUM LISTING 

BY CLASSIFICATION * * * * *' 

7815 PUT9TAB( 123) 'PAGE ' fPJP=P+1 JPUT9 

7820 PUT9TAB(1) 'CLASSIFICATION' TAB (30) 'TITLE 'TAB (65) 'ARTIST 'TAB 
(94) 'LABEL'TAB( 11 0)'FILE NO. 'TAB( 122) 'ON TAPE'JPUT9 
7990 RETURN 

8000 ! UTILITY SECTION 

8100 F0RI=1T08JPRINTJNEXTI 

8110 PR I NT TAB ( 20) ' 1 - INPUT NEW DATA' 

8111 PRINTTAB(20) '2 - EXAMINE/DELETE DISK FILES' 

8112 PRINTTAB(20)'3 - PRINT DISK FILES' 

8113 PR1NTTAB(20) '4 - TRANSFER FILES- 

8114 PR1NTTAB(20)'5 - INITIALIZE NEW FILE- 

8117 PRINTTAB(20)'8 - RETURN TO MAIN PGM.' 

8118 PRINTTAB ( 20 ) ' 9 - EXIT PROGRAM' 

8140 print:print:print 

8145 PRINTTAB(20) i • INPUT'WHICH OPTION' fE 
8148 F0RI=1T025:PRINTJNEXTI 

3150 0NEG0T08300 f 8400 f 8500 f 8600 f 8700 f 8800 f 8900 f 8940 f 8990 
8300 ! INPUT DATA 

8305 Al=l 

8315 PRINTTAB( 15) f J INPUT'ENTER DISK FILE NAME FOR INPUT ' f Z$ .* OPEN 
1 Z*ERR0R8316 J GOT 08320 

8316 PRINT JPRINTERR*: INPUT' ARE YOU READY ' f T* : G0T08315 

8320 GET1REC0RD1A2JPRINT:PRINT'THERE ARE ' f A2 f ' RECORDS IN 
THIS FILE' 

8325 IFA1=A2THEN8350 

8330 ai=ai+i:j=o 

8335 GET.1REC0RDA1U*(1) fU$(2) 

8340 IFU*(1)='0'THENJ=1 JG0T08361 

8341 IFU* ( 2 > = ' 0 ' THEN J=2 ! G0T08361 

8345 IFJ=0G0T08325 

8346 G0T08325 

8350 A2=A2+i: PRINT: PRINT' RECORD NO. * )A2: PRINT 
8355 FOR J= 1 T02 1 PRINT l PRINT : G0SUB8380 J NEXTJ 

8360 A1=A2.G0T08375 

8361 PRINTtPRINT' RECORD NO. 'fAI 

8362 G0SUB8380 

8365 IFU*( JX>'0'THEN8375 

8366 IF J=2THEN8375 
8370 J=0.‘G0T08341 

8375 PUT 1 RECORD A 1U$ ( 1 ) +S*+U$ ( 2 ) +S* 

8377 IFU* ( J )= '0 ' THEN8398 

8379 G0T08341 

8380 T*= " 

8381 PRINT' IF THERE IS NO MORE INPUTf AT THIS POINT ' J PRINT 'ENTER 
'O' WHEN ASKED ^OR FILE NO. ■ 

8382 INPUT-FILE NO. 0 XXXX ' f J* ( J ) J IF J* ( J ) = ' 0 ' THENU* ( J ) = 

■O' JG0T08396 

8383 INPUT 'CLASSIFICATION 0 X *fD$(J) 

8384 INPUT 'ON TAPE (1=YES) 0 X *fQ*(J) 

8385 INPUT-OTHER 0 XXX »'?R*(J> 

8386 INPUT 'TITLE KEY 0 XXXX 'fL*(J) 

8387 INPUT* ARTIST KEY 0 XXXX... 'fM$(J) 

8388 INPUT-LABEL: UP TO 10 CHARS. ...' fN*(J) 

8389 INPUT'TITLE: UP TO 35 CHARS ....' ? 0$ ( J ) 

8390 INPUT'ARTIST: UP TO 25 CHARS. ..' fP*(J) 

8391 U*( J)=J*( J)+H*+D*( J)+H*+Q*( J)+H*+R*( J)+H*+L*( J)+H*+M*( J)+H*+ 
N*( J)+H*+0*( J)+ H*+P*( J) 

8392 PRINT:PRINT:PRINT'FILE NO 'fJ$(J):PRINT'CLASS " fD$ 

(J):print'on tape ■ ?q*( j) : print*title key. . . • jl*(j> 



8393 PRINT 'ARTIST KEY . • ' fM$(J) J PRINT" LABEL ' JN*( J) : PR I NT 

•title ■ f0*( j> : print 'artist • ;p*(j) :print:print 



8394 INPUT 'IF THIS IS INCORRECT HIT 'N'f OTHERWISE JUST HIT 
'RETURN' ' fT$ 

8395 IFT*='N'THENT*='0' :G0T08382 

8396 RETURN 

8398 PUT 1 RECORD 1A2 : CLOSE 1 

8399 G0T08100 

8400 ! EXAMINE/DELETE 

8401 INPUT'ENTER DISK FILE NAME-TO BE MODIFIED OR DELETED' fZ$ 

8405 0PEN1Z*ERR0R8406:GET1REC0RD1A:G0T08410 

8406 PRINT:PRINTERR$ : INPUT * ARE YOU READY ' f T* : G0T08401 
8410 PRINT:PRINT'THERE ARE “5Af* RECORDS IN 'fZ$f' FILE.' 

8415 print:print 

8416 PRINT' IF ALBUM 'A' OR 'B' IS TO BE CHANGEDf ENTER 'O'* 

8417 PRINT'OTHERWISE JUST HIT 'RETURN' WHEN ASKED 'NEW ALBUM'.* 

8419 print:print 

8420 INPUT'ENTER RECORD NO . * f A1 • IFA1>1 ANDA1< ( A+l ) THEN8425 
8422 PRINT'NOT A VALID RECORD NO . ' : G0T08420 

8425 GET1REC0RDA1B*fC* 

8429 PRINT 

8430 PRINT' ALBUM 'A': *f*B* 

8431 PRINT' ALBUM 'B'J *fC$ 

8432 PRINT 

8435 INPUT 'CHANGE' JT$ 

8440 IFT$='N' THEN8480 
8445 PRINT 

8450 INPUT'NEW ALBUM 'A' '?B* 

8455 INPUT'NEW ALBUM 'B' *fC* 

8456 PRINT 

8460 PUT1REC0RDA1B*+S*+C$+S* 

8480 INPUT ' ANYMORE ' fT* ^ r „ 

8485 ift *=* y * then 842 o Continued on following page 
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8490 CL0SE1 

8499 G0T08100 

8500 ! PRINT FILE 

8501 INPUT * ENTER FILE NAME TO BE PRINTED* f 2$ » 0PEN1 Z$ERRQR8502 J G0T08505 

8502 PRINTJPRINTERR*: INPUT-ARE YOU READY * } T$ : G0T08501 
8505 INPUT*ENTER P OR T FOR PRINTER OR TERMINAL OUTPUT- IT* 

8510 IFT*=-P-0PEN9-*P- 

8511 IFT*=-T-0PEN9-*T- 
8515 GETlREC0RDlA:N=(A*2>-2 

8520 PUT9JPUT9* THERE ARE -JNJ* ALBUMS IN THE '•?!*'?•' FILE.' 

8525 PUT9 

8530 F0RI=2T0A 

8535 GETlRECORDIB*rC* 

8540 PUT9TAB(5) -RECORD NO.'fI 

8545 PUT9TAB(2)D$ 

8546 F'UT9TAB(2)C* 

8549 IFT*=-P'THEN8554 

8550 F0RH=1T0100!NEXTH 

8554 PUT9 

8555 NEXTI 

8560 IFT*= ‘ T ‘ THEN8590 
8580 ENDPAGE9 
8590 CLOSE 1JCL0SE9 

8595 IFT*<>*P- INPUT-ARE YOU READY* IT* 

8599 G0T08100 

8600 ! TRANSFER 

8601 2=1 

8605 PRINTTAB(15)I : INPUT -ENTER NAME OF FILE TO BE TRANSFERED ■ f Z$ 

8606 PRINT 

8607 PRINTTAB< 15)1! INPUT'ENTER NAME OF FILE TO BE CREATED* IV* 

8610 G0T01310 

8611 i 

8615 PRINT J PRINT J PRINT 

8616 PRINTTAB ( 20 ) * 1 - TITLE SORT- 



8617 PRINTTAB(20) *2 - ARTIST SORT- 

8618 PRINTTAB<20) *3 - LABEL SORT ■ 

8619 PRINTTAB(20> *4 - FILE NO. SORT- 

8620 PRINTTAB ( 20) *5 - CLASS. SORT “ 

8621 PRINTIPRINT 

8625 PRINTTAB ( 18 ) » J INPUT "ENTER * FOR SORT' IE 
8630 0NEG0T03000 > 4000 » 5000 f 6000 f 7000 

8640 0PEN2V* 

8641 A$(Nt2)='Q' 

8642 N=(N/2)+l 

8643 IFFRAC < N ) =0THEN8645 

8644 N=N+ . 5 

8645 PUT2REC0RD1NJ J=1 
8650 FORI =2T0N 

8660 PUT2REC0RDI A* < J ) +S*+A* < J+ 1 ) +S$ i J= J+2 
8665 NEXTI 
8690 CL0SE2 
8695 G0T08100 

8700 ! INITIALIZE NEW FILE 

8710 INPUT-ENTER THE NAME OF THE FILE YOU INITIALIZE -. Z* 
8720 g*=-n: ■ :z*=g*+z$ 

8730 0PEN1ZSERR0R8731 J A=1 JG0T08740 

8731 PRINTJPRINTERR*:iNPUT-ARE YOU READY- IT*:G0T08710 
8740 PUT1REC0RD1 A 

8750 CL0SE1 

8760 INPUT * MORE * f T* 

8770 IFT$=-N-GOT08100 
8780 G0T08710 
8940 RUN 
8990 G0T01700 

9000 DIMY * ( N+2 » 4 > f A* ( N+2 f 87 > JG0T01410 

9010 DATA-BLUES* f -CAST* » -CLASSICAL- f ‘FOLK ■ * • JAZZ * ? 'OLDIES' . 
• POPULAR -f -ROCK* f -SOUNDTRACK* f -SPOKEN WORD' 



SAMPLE RUN 



SELECTION LIST FOR RECORD ALBUM PROGRAM FILE NO 1001 

CLASS 8 

1 - TITLE SORT AND PRINT ON TAPE.....1 

2 - ARTIST SORT AND PRINT TITLE KEY... MARY 

3 - LABEL SORT AND PRINT ARTIST KEY . . SOUM 

4 - FILE NO. SORT AND PRINT LABEL BUENAVISTA 

5 - CLASSIFICATION SORT AND PRINT TITLE MARY POPPINS 

6 - UTILITY? UPDATESf DELETESf CREATES FILES ARTIST SOUNDTRACK 

7 - EXIT 



ENTER THE TOTAL AMOUNT OF LISTINGS DESIRED? 1 



IF THIS IS INCORRECT HIT 'N'f OTHERWISE JUST HIT 'RETURN'? 



FOR LISTING NO. 1 YOUR CHOICE IS ? 6 

1 - INPUT NEW DATA 

2 - EXAMINE/DELETE DISK FILES 

3 - PRINT DISK FILES 

4 - TRANSFER FILES 

5 - INITIALIZE NEW FILE 

8 - RETURN TO MAIN PGM. 

9 - EXIT PROGRAM 

WHICH OPTION? 5 

ENTER THE NAME OF THE FILE YOU INITIALIZE? ALBUMS 
MORE? N 



1 - INPUT NEW DATA 

2 - EXAMINE/DELETE DISK FILES 

3 - PRINT DISK FILES 

4 - TRANSFER FILES 

5 - INITIALIZE NEW FILE 

8 - RETURN TO MAIN PGM. 

9 - EXIT PROGRAM 



WHICH OPTION? 1 



ENTER DISK FILE NAME FOR INPUT? ALBUMS 
THERE ARE 1 RECORDS IN THIS FILE 
RECORD NO. 2 

IF THERE IS NO MORE INPUT f AT THIS POINT 
ENTER 'O' WHEN ASKED FOR FILE NO. 

FILE NO. 0 XXXX ? 1001 

CLASSIFICATION 0 X ? 8 

ON TAPE <1=YES) 0 X ? 1 

OTHER 0 XXX ? 000 

TITLE KEY 0 XXXX ? MARY 

ARTIST KEY 0 XXXX ? SOUM 

LABEL: UP TO 10 CHARS....? BUENA OISTA 
TITLE: UP TO 35 CHARS....? MARY POPPINS 
ARTIST: UP TO 25 CHARS...? SOUNDTRACK 



FILE NO 1001 

CLASS 8 

ON TAPE 1 

TITLE KEY... MARY 
ARTIST KEY.. SOUM 

LABEL BUENA VIST 

TITLE MARY POPPINS 

ARTIST SOUNDTRACK 



IF THERE IS NO MORE INPUT f AT THIS POINT 
ENTER 'O' WHEN ASKED FOR FILE NO. 



FILE NO. 0 XXXX ..? 1002 

CLASSIFICATION 0 X ? 5 

ON TAPE <1=YES> 0 X ? 1 

OTHER 0 XXX ? 000 

TITLE KEY 0 XXXX ? BEAT 

ARTIST KEY 0 XXXX .? BEAT 



label: up to 10 chars....? capitol 

title: up to 35 chars....? the Beatles at Hollywood bowl 
artist: up to 25 chars...? the Beatles 



FILE NO 1002 

CLASS 5 

ON TAPE 1 

TITLE KEY. . .BEAT 
ARTIST KEY.. BEAT 
LABEL CAPITOL 

TITLE. THE BEATLES AT HOLLYWOOD BOWL 

ARTIST THE BEATLES 



IF THIS IS INCORRECT HIT 'N'f OTHERWISE JUST HIT 'RETURN'? 
RECORD NO. 3 



IF THERE IS NO MORE INPUT f AT THIS POINT 
ENTER '0' WHEN ASKED FOR FILE NO. 



FILE NO. 0 XXXX ? 1003 

CLASSIFICATION 0 X ? 6 

ON TAPE < 1=YES ) 0 X ? 0 

OTHER 0 XXX ? 000 

TITLE KEY 0 XXXX ? KIKI 

ARTIST KEY 0 XXXX ? DEEK 

LABEL: UP TO 10 CHARS....? MCA 

TITLE: UP TO 35 CHARS....? KIKI DEE 



ARTIST: UP TO 25 CHARS...? KIKI DEE 



FILE NO 1003 

CLASS 6 

ON TAPE 0 

TITLE KEY... KIKI 
ARTIST KEY.. DEEK 

LABEL MCA 

TITLE KIKI DEE 

ARTIST KIKI DEE 



IF THIS IS INCORRECT HIT 'N'f OTHERWISE JUST HIT 'RETURN'? 



IF THIS IS INCORRECT HIT 'N'f OTHERWISE JUST HIT 'RETURN'? N 

FILE NO. 0 XXXX ? 110 1001 

CLASSIFICATION 0 X ? 8 

ON TAPE ( 1 = YES ) 0 X ? 1 

OTHER 0 XXX. ? 000 

TITLE KEY 6 XXXX ? MARY 

ARTIST KEY 0 XXXX ? SOUM 

label: UP TO 10 CHARS....? BUENAVISTA 
title: UP TO 35 CHARS..,,? MARY POPPINS 
ARTIST: UP TO 25 CHARS..,? SOUNDTRACK 



IF THERE IS NO MORE INPUT. AT THIS POINT 



ENTER '0' WHEN ASKED FOR FILE NO. 

FILE NO. 0 XXXX ? 1004 

CLASSIFICATION 0 X ? 6 

ON TAPE ( 1=YES) 0 X ? 1 

OTHER 0 XXX ? 000 

TITLE KEY 0 XXXX ? MIRA 

ARTIST KEY 0 XXXX ? IANM 



label: up to 10 chars....? Columbia 
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title: up to 35 chars....? miracle row 
artist: up to 25 chars...? janis ian 

FILE NO 1004 

CLASS 6 

ON TAPE 1 

TITLE KEY... MIRA 
ARTIST KEY • . I ANM 

LABEL COLUMBIA 

TITLE MIRACLE ROW 

ARTIST JANIS IAN 



IF THIS IS INCORRECT HIT 'N't OTHERWISE JUST HIT 'RETURN'? 



THERE ARE 6 ALBUMS IN THE 'ALBUMS' FILE. 

RECORD NO. 2 

0 

1 002/5/1 /000/BE AT/BE AT/CAP I TOL/THE BEATLES AT HOLLYWOOD BOWL 
RECORD NO. 3 

1 003/6/0/000/KIKI/DEEK/MCA/KIKI DEE/KIKI DEE 
1 004/6/1 /000/M IRA/ I ANM/COLUMB I A/MIRACLE ROW/JANIS IAN 

RECORD NO. 4 

1005/8/1/000/STAR/SOUS/TWENTIETH/STAR WARS/SOUNDTRACK 
0 



RECORD NO. 4 



IF THERE IS NO MORE INPUT . AT THIS POINT 
ENTER '0' WHEN ASKED FOR FILE NO. 

FILE NO. 0 XXXX ? 0 



IF THERE IS NO MORE INPUT. AT THIS POINT 
ENTER ' 0 ' WHEN ASKED FOR FILE NO. 

FILE NO. 0 XXXX ? 0 



ARE YOU READY? Y 

1 - INPUT NEW DATA 

2 - EXAMINE/DELETE DISK FILES 

3 - PRINT DISK FILES 

4 - TRANSFER FILES 

5 - INITIALIZE NEW FILE 

8 - RETURN TO MAIN PGM. 

9 - EXIT PROGRAM 



WHICH OPTION? 4 



1 - INPUT NEW DATA 

2 - EXAMINE/DELETE DISK FILES 

3 - PRINT DISK FILES 

4 - TRANSFER FILES 

5 - INITIALIZE NEW FILE 

8 - RETURN TO MAIN PGM. 

9 - EXIT PROGRAM 



ENTER NAME OF FILE TO BE TRANSFERED? ALBUMS 
ENTER NAME OF FILE TO BE CREATED? ALBUMS2 
4 DISK RECORDS IN THIS FILE 



WHICH OPTION? 3 



NO. OF DISK RECORDS TO BE USED? 4 



ENTER FILE NAME TO BE PRINTED? ALBUMS 

ENTER P OR T FOR PRINTER OR TERMINAL OUTPUT? T 

THERE ARE 6 ALBUMS IN THE 'ALBUMS' FILE. 

RECORD NO. 2 

1 00 1/8/1 /000/MAR Y/SOUM/ BUENA VI ST A/M ARY POPPINS/SOUNDTRACK 
1002/ 5/1 /000/BE AT/BE AT/C API TOL/THE BEATLES AT HOLLYWOOD BOWL/ 
THE BEATLES 

RECORD NO. 3 

1 003/6/0/000/KIKI/DEEK/MCA/KIKI DEE/KIKI DEE 
1004/6/1 /000/M IRA/ I ANM/COLUMB I A/MIRACLE ROW/JANIS IAN 

RECORD NO. 4 

0 

0 

ARE YOU READY? Y 

1 - INPUT NEW DATA 

2 - EXAMINE/DELETE DISK FILES 

3 - PRINT DISK FILES 

4 - TRANSFER FILES 

5 - INITIALIZE NEW FILE 

8 - RETURN TO MAIN PGM. 

9 - EXIT PROGRAM 

WHICH OPTION? 2 



ENTER DISK FILE NAME TO BE MODIFIED OR DELETED? ALBUMS 
THERE ARE 4 RECORDS IN ALBUMS FILE. 



IF ALBUM 'A' OR 'B' IS TO BE CHANGED. ENTER '0' 
OTHERWISE JUST HIT 'RETURN' WHEN ASKED 'NEW ALBUM'. 



ENTER RECORD NO.? 1 
NOT A VALID RECORD NO. 
ENTER RECORD NO.? 2 



1 - TITLE SORT 

2 - ARTIST SORT 

3 - LABEL SORT 

4 - FILE NO. SORT 

5 - CLASS. SORT 

ENTER # FOR SORT? 2 

1 - INPUT NEW DATA 

2 - EXAMINE/DELETE DISK FILES 

3 - PRINT DISK FILES 

4 - TRANSFER FILES 

5 - INITIALIZE NEW FILE 

8 - RETURN TO MAIN PGM. 

9 - EXIT PROGRAM 

WHICH OPTION? 3 



ENTER FILE NAME TO BE PRINTED? ALBUMS2 

ENTER P OR T FOR PRINTER OR TERMINAL OUTPUT? T 

THERE fiRE 4 ALBUMS IN THE 'ALBUMS2' FILE. 

RECORD NO. 2 

1002/5/1 /000/BEAT/BE AT/C API TOL/THE BEATLES AT HOLLYWOOD BOWL/ 
THE BEATLES 

1 003/6/0/000/KIKI/DEEK/MCA/KIKI DEE/KIKI DEE 
RECORD NO. 3 

1004/6/1 /000/M IRA/ I ANM/COLUMB I A/MIRACLE ROW/JANIS IAN 
1005/8/1 /OOO/STAR/SQUS/TWENT I ETH/STAR WARS/SOUNDTRACK 

ARE YOU READY? Y 

1 - INPUT NEW DATA 

2 - EXAMINE/DELETE DISK FILES 

3 - PRINT DISK FILES 

4 - TRANSFER FILES 

5 - INITIALIZE NEW FILE 

8 - RETURN TO MAIN PGM. 

9 - EXIT PROGRAM 

WHICH OPTION? 8 



ALBUM 'A': 100 1/8/1 /000/MAR Y/SOUM/BUENA VISTA/MARY POPPINS/SOUNDTRACK 
ALBUM ' B ' : 1002/5/1 /OOO/ BE AT/ BE AT/C API TOL/THE BEATLES AT HOLLYWOOD 
BOWL/THE BE 

ATLES 

CHANGE? Y 

NEW ALBUM 'A' ? 0 
NEW ALBUM 'B' ? 



SELECTION LIST FOR RECORD ALBUM PROGRAM 

1 - TITLE SORT AND PRINT 

2 - ARTIST SORT AND PRINT 

3 - LABEL SORT AND PRINT 

4 - FILE NO. SORT AND PRINT 

5 - CLASSIFICATION SORT AND PRINT 

6 - utility: UPDATES. DELETES. CREATES FILES 

7 - EXIT 



ANYMORE? Y 

ENTER RECORD NO.? 4 

ALBUM 'A': 0 
ALBUM 'B': 0 

CHANGE? Y 

NEW ALBUM 'A' ? 1 005/8/ 1 /000/ST AR/SOUS/T WENT I ETH/STAR WARS/SOUNDTRACK 



NEW ALBUM 'B' 


? 0 


ANYMORE? N 


1 - INPUT NEW DATA 

2 - EXAMINE/DELETE DISK FILES 

3 - PRINT DISK FILES 

4 - TRANSFER FILES 

5 - INITIALIZE NEW FILE 

8 - RETURN TO MAIN PGM. 

9 - EXIT PROGRAM 



ENTER THE TOTAL AMOUNT 


OF LISTINGS 


DESIRED? 5 


FOR 


LISTING 


NO. 


1 


YOUR 


CHOICE 


IS 


? 


1 


FOR 


LISTING 


NO. 


2 


YOUR 


CHOICE 


IS 


? 


2 


FOR 


LISTING 


NO. 


3 


YOUR 


CHOICE 


IS 


? 


3 


FOR 


LISTING 


NO. 


4 


YOUR 


CHOICE 


IS 


? 


4 


FOR 


LISTING 


NO. 


5 


YOUR 


CHOICE 


IS 


? 


5 



WHICH DISK FILE WILL BE USED IN THIS SORT? ALBUMX-S2 
3 DISK RECORDS IN THIS FILE 
NO. OF DISK RECORDS TO BE USED? 3 
* NOW SORTING 4 ALBUMS * 



WHICH OPTION? 3 



ENTER FILE NAME TO BE PRINTED? ALBUMS 

ENTER P OR T FOR PRINTER OR TERMINAL OUTPUT? T 



THERE WILL BE APPROX. 20 PRINT LINES. 
THERE WILL BE APPROX. 5.0 PAGES. 



Continued on following page 
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SAMPLE RUN CONTINUED 





***** 


ALBUM LIST 


I N G BY 


TITLE* * * 


* * 


PAGE 


TITLE 




ARTIST 


LABEL 


CLASSIFICATION 


FILE NO. 


ON TAPE 


THE BEATLES 


AT HOLLYWOOD BOWL 


THE BEATLES 


CAPITOL 


OLDIES 


01002 


* 


KIKI DEE 




KIKI DEE 


MCA 


POPULAR 


01003 




MIRACLE ROW 




JANIS IAN 


COLUMBIA 


POPULAR 


01004 


* 


STAR WARS 




SOUNDTRACK 


TWENTIETH 


SOUNDTRACK 


01005 


* 




***** 


ALBUM LIST 


I N G BY 


ARTIST** * 


* * 


PAGE : 


ARTIST 


TITLE 


LABEL 


CLASSIFICATION 


FILE NO. 


ON TAPE 


THE BEATLES 


THE BEATLES 


AT HOLLYWOOD BOWL 


CAPITOL 


OLDIES 


01002 


* 


KIKI DEE 


KIKI DEE 




MCA 


POPULAR 


01003 




JANIS IAN 


MIRACLE ROW 




COLUMBIA 


POPULAR 


01004 


* 


SOUNDTRACK 


STAR WARS 




TWENTIETH 


SOUNDTRACK 


01005 


* 



* * * * * ALBUM LISTING BY LABEL* * * * * 

PAGE 3 



LABEL 


ARTIST 


TITLE 


CLASSIFICATION 


FILE NO. 


ON 


TAPE 


CAPITOL 


THE BEATLES 


THE BEATLES AT 


HOLLYWOOD BOWL 


OLDIES 


01002 




* 


COLUMBIA 


JANIS IAN 


MIRACLE ROW 




POPULAR 


01004 




* 


MCA 


KIKI DEE 


KIKI DEE 




POPULAR 


01003 






TWENTIETH 


SOUNDTRACK 


STAR WARS 




SOUNDTRACK 


01005 




* 




* * * * * 


ALBUM LI 


STING BY 


FILE NO. 


***** 


PAGE 


FILE NO. 


TITLE 




ARTIST 


LABEL 


CLASSIFICATION 


ON 


TAPE 


01002 


THE BEATLES AT 


HOLLYWOOD BOWL 


THE BEATLES 


CAPITOL 


OLDIES 




* 


01003 


KIKI DEE 




KIKI DEE 


MCA 


POPULAR 






01004 


MIRACLE ROW 




JANIS IAN 


COLUMBIA 


POPULAR 




* 


01005 


STAR WARS 




SOUNDTRACK 


TWENTIETH 


SOUNDTRACK 




* 



* * * * * ALBUM LISTING BY CLASSIFICATION***** 



CLASSIFICATION 


* * li L D U II 

TITLE 


ARTIST 


LABEL 


FILE NO. 


PAGE : 
ON TAPE 


OLDIES 


THE BEATLES AT HOLLYWOOD BOWL 


THE BEATLES 


CAPITOL 


01002 


* 


POPULAR 


KIKI DEE 


KIKI DEE 


MCA 


01003 




POPULAR 


MIRACLE ROW 


JANIS IAN 


COLUMBIA 


01004 


* 


SOUNDTRACK 


STAR WARS 


SOUNDTRACK 


TWENTIETH 


01005 


* 



52 Personal Computing july 197 8 




More Than a Personal Computing 
Exposition, It's a Happening! 



2nd ANNUAL 

IVIJDKIEST 

PERSONAL 

COMPUTJNG 

EXPOSITION 




OCTOBER 5-8, 1978 • EXPOCENTER/Chicago (Adjacent To Merchandise Mart) 



A week-long revel of special events, celebrity at- 
tractions, adventures into the future, surprises and 
assorted delights . . . Now officially proclaimed, 
“Midwest Personal Computing Week" by Chicago’s 
Mayor Bilandic. 



And highlighted by the second annual MIDWEST 
PERSONAL COMPUTING EXPO, which brings to- 
gether the latest innovations in equipment, peri- 
pherals, accessories and software by such leading 
manufacturers, distributors and publications as: 



Bits 'n Bytes Computer Stores 
Compute-A-Bit 
Digital Enterprises 
Microcomp 
Olson Electronics 
Summagraphics 
Telpar, Inc. 

Artec Electronics 
Cherry Electrical Products Corp. 

Listing Complete As of May 1, 1978 . 



Information Systems Inc. 

Apple Computer Co. 

Jade, Inc. 

Hobbyworld 
Radio Shack 
Nabih's Inc. 

Control Data Corp. 

Chicago Computer Stores, Inc. 
The Milwaukee Computer Store 



Quantum Computer Works 
Tek-Aids, Inc. 
itty bitty Machine Co. 

Compucolor Corp. 

The Digital Group 
Processor Technology 
AAA Chicago Computer Center 
Computer Electronic Modes, Inc. 

Quay Corp. 

. Many More Top-Name Exhibitors by October 



Personal Computing 
Minicomputer News 
Chicagoland Business Services 
and Equipment News 
Electronics Journal 
Computer Dealer 
Digital Design 
Electronic Packaging and 
Production 




Special Emphasis on Meeting the Computer Needs 
of Small and Medium-Sized Businesses 




Over 200 product displays anticipated by show time. 
12,565 doctors, lawyers, business and computer pro- 
fessionals, educators, students, home users and 
hobbyists came last year. More than 20,000 expected 
in 78. 

Easy access from all public transportation and ex- 
pressways to Chicago’s close-in Expocenter. Ample 
parking available. 

Expanded seminar program for everyone — begin- 
ning or experienced. Details practical applications 



of today’s personal computing technology, including: 

• Introduction to BASIC 

• How to Program Your Own Computer 

• How to Use Resources of Million Dollar 
Computer Systems with Personal Computers 

• Home Applications of Personal Computers — 

Tax Records, Environmental Control, etc. 

• Computer Graphics for Business or Entertainment 

• Time-sharing with a Microcomputer 

• Plus many more. 



Plan Now to Participate as Visitor or Exhibitor 



The ONLY Personal 
Computing Show in Chicago 
Officially Sponsored by 
PERSONAL COMPUTING 
Magazine 

Organized in 1978 by: 

Industrial and Scientific 
Conference Management, Inc. 

a respected leader in expositions 
and conferences, worldwide 
222 W. Adams St., Chicago, IL 60606 
(312) 263-4866 



Return for Complete Information to: 

MIDWEST PERSONAL COMPUTING EXPOSITION 

c/o Industrial and Scientific Conference Management, Inc. 
222 West Adams St., Chicago, IL 60606 • (312) 263-4866 



I — I 1 am interested in ATTENDING. 
1 1 Please send registration 

information. 


1 — 1 1 am interested in EXHIBITING. 
1 1 Please send contract and 

full details. 


Name 


Title 


Company 


Phone 


Address 


City 


State Zip 
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THE MAGIC 
OF A FACE 

BY PAUL SNIGIER 

Can microcomputers remember and 
identify human faces accurately, rapid- 
ly and inexpensively? Well, if recent 
experiments conducted by Professor 
Leon Harmon of Case Western Reserve 
University are any indication, then you 
can expect this exciting possibility to 
become reality — perhaps within only 
one decade. 

But why all this sudden interest? 
Such face-recognition systems, com- 
bined with voice-recognition units, 
could quickly identify people seeking 
access to classified documents or re- 
stricted areas. Utilized by airlines, or 
placed in public check points by law- 
enforcement agencies, such systems 
could screen passengers for known 
criminals or terrorists. And ultimate- 
ly, banks and businesses could use 
them to augment credit cards and pro- 
vide quick customer identification. 

How did it all begin? While at Bell 
Labs, Professor Harmon began his ini- 
tial experiments. Then, at Case Western 
he continued his research by first per- 
fecting a “quantitative feature-descrip- 
tion” approach. Human subjects were 
shown 256 frontal and profile photo- 
graphs and described them by filling 
out questionnaires that listed 2 1 stan- 
dard features. Nine features were se- 
lected for use in the computer — 
among them nose tip, chin, forehead, 
throat and mouth. Lines were then 



Spatially quantized transforms in full color, such as this one in a format of 60x80 (4800) 
squares, can be made instantly with an optical processor. An array of sensors matching 
the processing domains can be interfaced to a computer, eliminating the process of quan- 
tization by the computer, thus speeding up the whole operation and permitting the full 
capacity of the computer to be devoted to the problems of image analysis and recogni- 
tion. (BLOCPIX® photo courtesy of Ed Manning, Watson-Manning, Inc., Stratford, Con- 
necticut.) 
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drawn between these points to form 
various patterns. By analysis of angles 
and distances, a PDP-11/45 classified 
each face distinctly and uniquely. 

Using this information as a starting 
point, the researchers experimented 
with several face-recognition algorithms. 
Then, programming the minicomputer 
with these algorithms, they presented 
photographs at random to the com- 
puter. Instantly, it classified and sorted 
the data, storing the information for 
future use. Later, when “shown” these 
same photographs at random, the com- 
puter compared the unknown faces 
against those stored in its memory. 

But difficulties arose. Although 
later face-recognition algorithms 
proved effective, the earlier versions 
left a bit to be desired. In these early 
algorithms, isolation was based upon a 
binary-decision approach. At each 
branching step in its search, the com- 
puter progressively discarded a number 
of faces by comparing the vector dif- 
ferences in a normalized Euclidian 
space to determine which members of 
the remaining subset it would retain. 
This sounded fine in theory, but in 
practice it proved ineffective; in fact, 
with just one error in the binary se- 
quence, the correct choice was com- 
pletely eliminated. Error rates reached 
50 percent! 

Professor Harmon soon adapted a 
more accurate process, rank-ordering, 
in which the computer assigned a good- 
ness-of-fit measure or mathematical 
“weight” to each member of the popu- 
lation, that is, to all variables describing 
each face. At each identification step, 
the computer re-ranked population by 
weight. It repeated this process until 
the sequence converged to the correct 
selection, identifying the unknown 
face and also providing a numerical 
“confidence factor” that described 
how sure the computer was of its de- 
cision. 




The researchers also 
tried another approach; 
trial-and-error experi- 
ments to determine min- 
imal information requir- 
ed to pictorially repre- 
sent a face. In this unus- 
ual procedure, the com- 
puter spatially quanti- 
tized the portrait into 
a matrix of 15-by-20 
squares, digitized the an- 
alog output into six 
levels (four bits), and 
then integrated the 
brightness value corres- 
ponding to each of the 
original samples (a 25- 
by-25 “sub-matrix”) lying within every 
square. When printed or viewed on 
a video terminal, these portraits re- 
sembled cubistic paintings; however, 
when viewed at a distance (30 to 40 
picture diameters), the faces were 
easily recognizable by human ob- 
servers. The researchers went one step 
further: they experimented with these 
quantitized portraits by smoothing 
them through computer low-pass fil- 
tering. This blurred the edges of each 
square by a local two-dimensional 
spatial-integration operation. The re- 
sulting image, unlike a cubistic image, 
resembled a ghostly face when seen 
closeup. However, the researchers 
rejected this approach and chose to 
work with the cubistic images. 

Where will face-recognition by com- 
puter go from here? Although the 
researchers selected a homogenous 
sampling of individuals — male, beard- 
less, short hair, no glasses, and with no 
obvious abnormal features such as 
scars — future face-recognition ma- 
chines are expected to overlook these 
features (including plastic surgery) and 
identify such individuals by using ul- 
trasonics or even x-rays to obtain skull 
portraits. □ 



Spatially quantized transform of fuli 
color input into square domains of equal 
size. Frequency of 30 x 40 (1200) do- 
mains approaches minimum level for easy 
human recognition of most faces. Ma- 
chine recognition, employing the tech- 
niques similar to those explored in this 
article, may require fewer domains. 
(BLOCPIX® photo courtesy of Ed Man- 
ning, Watson -Manning, Inc., Stratford, 
Connecticut.) 

Future face- 
recognition 
machines may 
overlook artificial 
features and 
identify people 

by ultrasonics 
or x-rays. 
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INTRODUCING 
THE GZ PROGRAM 

UBRARl 

Now you don't hove to be a programmer 1o use 

1 1* ^ AIM |%| I TAB* | At last there’s a reliable, professional source of useful and entertaining 
M **** 1 %Wi ■ wl • pro-ams f or y 0 ur personal computer: The G2 Program Library from GRT 

unlocks the full power of your personal computet Without any programming knowledge on your pari 

The G2 Program Library consists of applications programs pre-recorded on cassette tapes. A detailed manual 
with each cassette provides complete instructions. And G2 programs contain prompting instructions. So they’re 
easy to use every step of the way. Just load the tape and G2 puts your computer to work. 

The first three G2 program tapes are available now: For exciting family games, get Beat the House. You’ll find 
Blackjack, Craps, Roulette and Slot Machine programs, with truly random chances and realistic, casino-like payoffs. 

Interested in your health? You’ll want Clinic Biorhythms, Dieting and Longevity programs give you new 
perspectives in health and happiness, along with some pleasant guidelines to follow. 

Need a better handle on your money? Buy Personal Finance. Checkbook is a comprehensive program to 
balance your account and keep within your budget, while Best Choice is a novel way to make decisions based on 
the facts you know and the relative importance of each. Use it for everything from choosing a new car to 
selecting your next stereo. 

Soon, every dealer that handles personal computers will stock the G2 Program Library. For the G2 dealer 
nearest you, call us toll-free at 800/538-1770. (In California, 800/662-9810.) And if your favorite computer outlet 
doesn’t yet offer G2, have him call the same number: 

G2 is the newest product line from GRT, the world’s largest independent producer of pre-recorded tapes. We’ve 
assembled a team of software specialists to produce the G2 Program Library. The finest library of personal computer 
programs available. 

Soon you’ll see G2 program tapes in many other fields of interest Including advanced programs to challenge 
the interest of even the most serious computer user: The G2 Program 
Library is available for most popular brands of personal computers. 

Just select the package marked for the computer you own. 

Start building your G2 Program Library now. 

And put the full power of your computer to 

work for you. THE REASON 

YOU BOUGHT, 

YOUR COMPUTER. 



ERT 




A product of GRT Corporation 
Custom Products Division 
1286 North Lawrence Station Road 
Sunnyvale, California 94086 



CIRCLE 11 
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BATTER-UP 



BY JOE ROEHRIG 

This article describes a simulated Major League baseball game 
using an 8080 microprocessor. The model is written in North 
Star BASIC release 3 and requires about 1 1 .5K of free mem- 
ory after BASIC is loaded. The model is a complete pack- 
age and utilizes random access disk files to maintain records 
of the baseball game being simulated. Anyone familiar with 
BASIC should be able to tailor these programs to fit any par- 
ticular hardware/software configuration. Those fortunate 
enough to be up and running with a North Star Disk System 
need only enter the listings. 

For the moment, let’s assume you’re using a North Star 
System and the simulation programs have already been 
entered onto a diskette. Before loading BASIC, any new 
team-files desired should be initialized. Create a file name to 
correspond to the team name of every club being included 
in the simulation. 

Each file will be 10 blocks of 256 bytes and will be as- 
signed a type 3 (representing data) classification. In my 
sample runs, I use two team files, YANKS and REDS cor- 
responding to the New York Yankees of the American 
League and the Cincinnati Reds of the National League. 

To play the game, load program “BB” and type run. 

The model then lets you choose one of eight courses of ac- 
tion. 

Figure 1 shows action 6 being selected. This completely 
clears and initializes a file for use in the simulation. In the 
sample, the “REDS” file is being initialized. 

Throughout the sample runs, a reference number is printed 
after each operation and before branching back to the com- 
mand mode. The model is composed of eight programs (one 
serves as a linking program) and this reference number cor- 
responds to the free memory space after you executed each 
individual program. This reference is helpful in debugging, 
since you can utilize this pointer to determine which pro- 
gram is running when an error appears. 

Inputting Statistics 

Because the model is based on actual baseball statistics, you 
must supply data for individual players every time you con- 
struct a new team file. Action code 5 transfers control to the 
input mode. 

Figure 1 shows data for the Reds being entered into the 
system. The user supplies the file name and selects one of 
two possible inputs. The choice hinges on the statistics avail- 
able. 

The Sporting News , a weekly newspaper selling for $1 , 



is my usual source. During the baseball season, this publi- 
cation prints weekly statistics covering all major league 
baseball players. A yearly summary by the paper (usually 
in print during January) contains a more detailed package 
than the weekly versions. Other sources of baseball statistics 
exist, such as team yearbooks, The Sports Encyclopedia 
and Baseball. 

In the sample run, the final statistics mode is selected. 
Entered into the compiler, at the time, are the following 
data: the player’s name; his stance (right, left or switch hit- 
ter); times at bat; hits; doubles; triples; home runs; walks 
and strike outs. Data on pitcher is entered separately and 
would include his name; how he throws (right or left); in- 
nings pitched; hits allowed; walks; strike outs and home 
runs allowed. If you select a non-final mode, walks and 
strike outs for each non-pitcher and home runs allowed by 
each pitcher would not be required. However, the simula- 
tion would be less accurate. 

The sample shows how the program solicits the names 
of the players to be input. The file structure holds 18 non- 
pitchers, 12 pitchers and 3 possible starting line-ups. The 
user inputs only the amount of data he wishes. This en- 
ables the program to serve as a correction tool without re- 
vamping the entire file. In the sample, 9 non-pitchers, 3 
pitchers and one line-up were supplied. The user, if he wishes 
can skip over sections by entering “0,0” at the desired input 
range. 

Figure 2 shows a line-up entry. The simulation stores up 
to three lists thus preventing repetitous inputs. To enter a 
line-up, the player’s ID number and position code are en- 
tered. The position codes are standard baseball scoring no- 
tations (2-catcher, 3=first base, 4=second base, 6=short 
stop, 5=third base, 7=left field, 8=center field, 9=right field). 
However, the game uses a designated hitter (code 0 here) 
making the position of the pitcher (code #1) invalid. The 
sample shows the program rejecting the pitcher being 
placed in batting position number 7. 

What are player ID numbers? 

Player ID numbers correspond to the input order. Action 
code 4 shows a complete listing of these names and ID 
numbers. In addition, the statistics and line-ups are also 
shown (see Figure 3). The sample lists the file called 
“YANKS”, that was created earlier. Ratings for all statis- 
tics entered into the simulation have been calculated. These 
ratings are percentages and represent players’ abilities to 
exceed the averages in the various categories. 



Illustration by Stephen Fischer 
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MICRO STLYE 




At this point you’re ready to run the simulation. 
To do this select action code 1 . After every action 
code selection is completed, the program branches 
back to the selection mode. However, to avoid end- 
less repetition of the 8 action codes, (going from 0 
to 7 over and over again,) this has been edited out 
of the sample runs. 

Figure 4 details a sample run. The user enters a 
random number, a visiting team File name, a home 
team file name and chooses how often he wishes 
to have an option of making substitutions. Next, 
one of the line-ups is selected in addition to a 
starting pitcher. The computer is now ready to 
start the game. (To add realism you can play a 
recording of the “Star Spangled Banner”, be- 
fore starting the game.) 

The sample run has Tom Seaver oppos- 
ing Don Gullett. The game is scoreless un- 
til the third inning. Here, the Yankees 
score a run and the disgruntled user is 
permitted to make a substitution, if 
desired. After the run is scored, 
the program asks “PITCHER, 

HITTER OR BOTH?” A car- 
riage return causes the game 
to continue without any 
changes; a “p” causes the 
program to request a re- 
lief pitcher; and “h”, one 
or more pinch hitters is 
solicited for the team 
batting; or “b” makes 
both types of substitu- 
tions. 

In the third inning, I 
decided to leave the 
struggling Seaver in 
the ball game. 



but replaced Thurman Munson with Cliff Johnson. 
This brings up to one of the model’s limitations. You 
can make only one substitution for each of the nine 
batting positions. If you try to make more than 
one, the program rejects the second attempt, as 
shown. In order to get out of the pinch hitting mode, 
merely enter a “0,0”. 

The game continues as a pitchers’ duel until, with 
two outs in the top of the sixth inning, Joe Morgan 
finally reaches base on an error. Ken Griffey fol- 
lows this error with a sharp single and George 
Foster raps the next pitch out of the park for a 
glorious 3-run homer! At this point, Rich Gos- 
sage is brought in to pitch for the sad Yankees. 
The rest of the game is scoreless and the 
Reds hand the Yankees a neat 3 to 1 de- 
feat. (If you’re a Yankee fan you won’t 
show as much elation.) 

Now, the program asks if you’re 
ready to review a boxscore. A press 
of the carriage return and your 
boxscore shows Johnson re- 
placing Munson and Gos- 
sage relieving Gullett. Re- 
member that dumb error 
in the sixth with two 
out which was fol- 
lowed by a 3-run 
homer? The com- 
puter wasn’t asleep 
— it labeled all of 
the runs scored 
against Gullett as 
unearned. 

At this point, 
a car- 
riage re- 
turn 
brings 
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you back to the action selection mode. Any string of char- 
acters causes another game to be played between the same 
two teams (the simulation can have numerous team files, but 
to select different teams you must return to the action selec- 
tion mode). If another game is desired, the program allows 
you to select a new line-up and a fresh starting pitcher. In 
the sample, another game was played and the Yankees 
dropped this one also, 10 to 7. 

How About Statistics 

An action code selection of 2, displays team statistics as de- 
picted in Figure 6. Here you are required to supply the file 
name only. The statistics are fairly complete and even in- 
clude pitchers’ wins and losses (a 4-hour bug was incurred 
in developing the boxscores program by the way). But we 
can’t leave you with this bare minimum of data. League 
leaders and standings have to be extracted from the data. 

Action code 3 produces simulated historical data as 



shown in Figure 7. However, before this can be generated, 
you must tell the computer what files are in the League. 

As illustrated, the number of teams is input first 

Batting averages are naturally high for the leaders because 
only two games have been played. In total, the Reds’ over- 
all average of .270 and the Yankees’ .254 appears to be realis- 
tic. To end the simulation, enter a “0” action code. 

The Programs 

There are eight programs in all and the coding totals 334 
multi-statement lines. Figure 8 is a listing of the North Star 
directory. The number of lines per program has been added 
to this listing. As mentioned earlier, one program, “BB”, 
does nothing more than link the other seven programs to- 
gether utilizing North Star’s chain command. If desired, 
this program can be eliminated. This decision would also 
get rid of the action codes. Instead of having action codes, 
you would have to load the seven programs as desired. □ 



Figure 1 - Reds Data 



Figure 3 - Statistics & Line-up 



THIS IS THE BASEBALL SIMULATION. THE COMMANDS ARE ♦ 

0 TO END 

1 TO PLAY A GAME 

2 TO DISPLAY TEAM STATISTICS 

3 LEAGUE STANDINGS DISPLAY 

4 LIST TEAM ROSTER 

5 INPUT OR CORRECT A ROSTER 

6 COMPLETELY CLEAR A FILE 

7 CLEAR STATISTICS ONLY FROM A FILE 
COMMAND NUMBER ? 6 

FILE TO BE CLEARED: REDS 

IF YOU ENTER A RETURN FILE REDS WILL BE COMPLETELY ERASED ? 
191 AO 



THIS IS THE BASEBALL SIMULATION. THE COMMANDS AREJ 

0 TO END 

1 TO PLAY A GAME 

2 TO DISPLAY TEAM STATISTICS 

3 LEAGUE STANDINGS DISPLAY 
A LIST TEAM ROSTER 

5 INPUT OR CORRECT A ROSTER 

6 COMPLETELY CLEAR A FILE 

7 CLEAR STATISTICS ONLY FROM A FILE 
COMMAND NUMBER ? 5 

file: REDS 

0 FOR WEEKLY TYPE STATS OR 1 FOR FINAL STATS? 1 
* FROM AND TO FOR NON-PITCHERS? If? 



bats: 

NAME? 


O-RIGHT 

FOSTER 


1-LEFT 


2- 


-BOTH 




BATSf 

NAME? 


ABf Hf Dr 
GRIFFEY 


Ti 


r HRf 


Wr 


’ K 


? 


0f615f197f31f2f52f61f1O7 


BATSf 

NAME? 


ABf Hf Dr 
ROSE 


T i 


r HRf 


Wr 


K 


? 


1 f 585 f186f35f8f12f6?f84 


BATSf 

NAME? 


ABf Hf Df 
DRIESSEN 


Ti 


f HRf 


Wr 


K 


? 


2f655f204f38f7f9f66f42 


BATSf 

NAME? 


ABf Hr Di 
MORGAN 


» Ti 


f HRf 


Wi 


- K 


? 


1f536f161f31f4f17f64f85 


BATSf 

NAME? 


ABr Hr Dr 
BENCH 


Ti 


- HRf 


Wr 


K 


? 


1 r 521 f 150f21 f6 f22 f 137 f 58 


BATSf 

NAME? 


ABr Hf Df Ti 
CONCEPCION 


r HRf 


Wr 


K 


? 


0f494f136f34f2f31f58f95 


BATSf 

NAME? 


ABf Hf Dr 
GERONIMO 


Ti 


t HRf 


Wr 


i K 


? 


0f572f155f26f3f8f46f77 


BATSf 

NAME? 


ABr Hf Dr 
BAILEY 


■ Ti 


r HRf 


Wr 


- K 


7 


1f492f131f22f4f10f35f8? 


BATSf 


ABf Hf Dr 


Ti 


r HRf 


Wr 


- K 


? 


Of79f20f2f1f2f12f10 



# FROM AND TO FOR PITCHERS? Ir3 

throws: o-right i-left 

NAME? SEAVER 

THROWSf IPf Hf HR f Wf K ? 0 f 261 f 199 f 19 f 66 f 196 
NAME? BORBON 

THROWSf IPf Hf HR f Wf K ? 0f127f131f7f24f48 
NAME? NORMAN 

THROWSf IPf Hf HRf Wf K ? 1 f221 f200f28f98f 160 
INPUT LINE-UPS 

THERE ARE 3 LINE-UPSf WHICH ONE IS TO BE UPDATED OR 0 TO END ? 1 



Figure 2 - Line-up Entry 

INPUT PLAYER ID*f POS # 

?3 f 5 
?5 f 4 
?2f9 
?1f7 
?6f2 
?4 f 3 
?9 F l 

INVALID ENTRY f REDO BATTING POSITION 7 
?9 f 0 
?7f 6 
?8 f 8 

INPUT LINE-UPS 

THERE ARE 3 LINE-UPSf WHICH ONE IS TO BE UPDATED OR 0 TO END ? 0 



file: yanks 



* 


NAME 


B 


H 


D 


T 


HR 


W 


K 


1 


PINIELLA. . 


0 


.066 


.190 


.220 


.011 


-.032 


-.068 


2 


RIVERS. . . . 


1 


.061 


.105 


.134 


-.031 


-.056 


-.087 


3 


ALSTON. . . . 


1 


.061 


,333 


.333 


-.019 


-.017 


,128 


4 


ZEBER ..... 


2 


.059 


.167 


♦ 167 


.047 


.034 


.045 


5 


MUNSON. . . . 


0 


♦ 043 


.170 


,200 


.003 


-.026 


-.072 


6 


JOHNSON. . . 


1 


.033 


.254 


.254 


.163 


.043 


.009 


7 


CHAMBLISS. 


1 


.022 


.206 


,245 


.003 


-.017 


-.034 


8 


JACKSON. . . 


1 


.022 


.331 


.347 


.118 


.038 


.139 


9 


RANDOLPH . . 


1 


.010 


.190 


. 265 


-.06? 


♦ 017 


- . 073 


10 


WHITE. . . . ♦ 


2 


.004 


.200 


.216 


.005 


.038 


-.052 


11 


KLUTTS . ♦ . . 


0 


.002 


.333 


.333 


.154 


.030 


-.114 


12 


BLAIR. . ♦ ♦ . 


0 


-.002 


.103 


.179 


-.003 


-.035 


-.073 


13 


STANLEY. ♦ ♦ 


0 


-.003 


.000 


,000 


-.012 


.061 


-.02? 


14 


NETTLES. . . 


1 


-.010 


.204 


,239 


♦ 151 


♦ 016 


-.025 


15 


DENT. . . . . . 


0 


-.017 


.164 


.200 


-.028 


-.012 


-.127 


16 


HEALY 


0 


-.040 


.333 


.333 


-.096 


-.005 


.045 


17 


SPENCER. . ♦ 


1 


-.017 


.163 


.173 


.059 


-.016 


-.064 


18 




0 


.000 


.000 


.000 


.000 


♦ 000 


.000 


* 


NAME 


T 


H 


W 


K 


HR 






33 OB 


33 33 33 33 = 33 33 3= 33 33 


33 


13133 33 33 33 


= 33 33 33 33 


===== 


===== 






1 


LYLE. . .... 


1 


-.010 


-.027 


-.028 


-.035 






2 


GUIDRY. . . . 


1 


-.037 


-.008 


.092 


-.027 






3 


TIDROW. . ♦ . 


0 


-.012 


-.020 


-.009 


.037 






4 


FIGUEROA. . 


0 


-.011 


-.010 


-.050 


-.012 






5 


OULLETT... 


1 


-.028 


.019 


.056 


.006 






6 


CLAY. . .... 


0 


-.012 


,015 


-.078 


.017 






7 


HUNTER .... 


1 


-.010 


-.007 


-.076 


.116 






8 


PATTERSON . 


0 


.027 


.046 


.108 


-.017 






9 


HOLTZMAN. . 


1 


.078 


-.015 


-.136 


-.02? 






10 


EASTWICK. . 


0 


.031 


-.017 


-.032 


-.017 






11 


GOSSAGE. . . 


0 


-.091 


.011 


.199 


.020 






12 


MESSERSMIT 


0 


-.003 


.004 


♦ 036 


,023 







LINE-UP NUMBER 1 LINE-UP NUMBER 2 LINE-UP NUMBER 3 



RANDOLPH. . 


2B 


RANDOLPH. ♦ 


2B 


BLAIR 


CF 


RIVERS . . . . 


CF 


RIVERS. . . . 


CF 


ALSTON. . . . 


RF 


MUNSON. . . . 


C 


MUNSON. . . . 


DH 


WHITE 


LF 


JACKSON. . . 


RF 


PINIELLA. . 


LF 


JACKSON. . . 


DH 


PINIELLA. . 


LF 


JOHNSON. ♦ ♦ 


C 


SPENCER. . . 


IB 


SPENCER. . . 


DH 


JACKSON . . ♦ 


RF 


HEALY. .... 


C 


NETTLES. . . 


3B 


NETTLES. . . 


3B 


KLUTTS. . . . 


3B 


CHAMBLISS. 


IB 


CHAMBLISS. 


IB 


ZEBER 


2B 


DENT 


SS 


DENT. . .... 


SS 


STANLEY. . . 


SS 



Figure 4 - Sample Run 

RANDOM * ? 8 
VISITING TEAM? REDS 
HOME TEAM? YANKS 

0 FOR SUB AFTER EVERY AT BAT OR 1 FOR AFTER A RUN? 1 
INPUT VISITING TEAM'S LINE-UP *(1-3) f STARTING PITCHER ( 1-12 ) ? 1f1 
INPUT HOME TEAM'S LINE-UP *<1-3)f STARTING PITCHERt 1-12)? 1f5 
INNING * 1 

VISITING TEAM BATTING 

ROSE . IS RETIRED 

MORGAN.... IS RETIRED 
GRIFFEY... IS RETIRED 

HOME TEAM BATTING 
RANDOLPH.. IS RETIRED 

RIVERS.... GETS A 2 BASE HIT RUNNER ON SECOND 

MUNSON.... STRIKES OUT 
JACKSON... STRIKES OUT 

SCORE AFTER 1 INNINGS REDS 0 YANKS 0 

INNING * 2 

VISITING TEAM BATTING 
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FOSTER.... IS RETIRED NETTLES... STRIKES OUT 

BENCH IS RETIRED CHAMBLISS. IS RETIRED 

DRIESSEN.. IS RETIRED 

SCORE AFTER 8 INNINGS REDS 3 YANKS 1 



HOME TEAM BATTING 

PINIELLA. . GETS A 2 BASE HIT RUNNER ON SECOND 

SPENCER... STRIKES OUT 
NETTLES... STRIKES OUT 
CHAMBLISS. STRIKES OUT 

SCORE AFTER 2 INNINGS REDS 0 YANKS 0 



INNING I 3 



INNING * 9 



VISITING TEAM BATTING 
BENCH. .... STRIKES OUT 
DRIESSEN.. GETS A 2 BASE HIT 
BAILEY.... GETS A 1 BASE HIT 
CONCEPCION IS RETIRED 
GERONIMO.. STRIKES OUT 



RUNNER ON SECOND 
RUNNER ON FIRST THIRD 



VISITING TEAM BATTING 
BAILEY.... IS RETIRED 
CONCEPCION IS RETIRED 
GERONIMO.. IS RETIRED 



HOME TEAM BATTING 



DENT, . . . . 


, STRIKES 


OUT 














RANDOLPH. , 


. STRIKES 


OUT 














RIVERS. . . . 


, GETS A 


1 BASE 


HIT 


RUNNER 


ON 


FIRST 






MUNSON. . . , 


. GETS A 


1 BASE 


HIT 


RUNNER 


ON 


FIRST 


SECOND 




JACKSON. . 


. WALKS 






RUNNER 


ON 


FIRST 


SECOND 


THIRD 


PINIELLA. 


. GETS A 


1 BASE 


HIT 


RUNNER 


ON 


FIRST 


SECOND 


THIRD 



1 RUNS SCORE 



PITCHER* HITTER OR BOTH? H 
BATTING ORDER POSITION* ID*? 3*6 
SUBSTUTITIGN MADE 

BATTING ORDER POSITION* ID*? 3*16 
YOU ALREADY MADE A SUB IN THAT POSITION 
BATTING ORDER POSITION* ID*? 0*0 
NO CHANGE 

SPENCER... IS RETIRED 

SCORE AFTER 3 INNINGS REDS 0 YANKS 1 



INNING * 4 

VISITING TEAM RATTING 

ROSE GETS A 1 BASE HIT 

MORGAN.... IS RETIRED 
GRIFFEY... WALKS 
FOSTER.... IS RETIRED 
BENCH..... IS RETIRED 

HOME TEAM BATTING 
NETTLES... WALKS RUNNER ON FIRST 

CHAMBLISS. IS RETIRED 
DENT. ..... IS RETIRED 

RANDOLPH.. IS RETIRED 



HOME TEAM BATTING 

DENT GETS A 1 BASE HIT 

RANDOLPH . . 

GROUNDS INTO A DOUBLE PLAY 
RIVERS.... GETS A J. BASE HIT 
JOHNSON... IS RETIRED 

SCORE AFTER 9 INNINGS REDS 3 YANKS 1 

123456789 TOT 

REDS 000003000 3 

YANKS 001000000 1 



Figure 5 - Box Score 



BOXSCORE 


REDS 










YANKS 










NAME 


POS 


AB 


HITS 


HR 


RBI 


NAME 


POS 


AB 


HITS 


HR 


RBI 


ROSE 


3B 


4 


1 


0 


0 


RANDOLPH. . 


2B 


4 


0 


0 


0 


MORGAN. . . . 


2B 


3 


0 


0 


0 


RIVERS. . . . 


CF 


5 


3 


0 


0 


GRIFFEY. . ♦ 


RF 


3 


1 


0 


0 


MUNSON. . . . 


C 


2 


1 


0 


0 














JOHNSON. . . 




3 


0 


0 


0 


FOSTER. . . . 


LF 


4 


1 


1 


3 


JACKSON... 


RF 


3 


1 


0 


© 


BENCH 


C 


4 


0 


0 


0 


PINIELLA. . 


LF 


4 


3 


0 


1 


DRIESSEN. . 


IB 


4 


1 


0 


0 


SPENCER. . . 


DH 


4 


0 


0 


0 


BAILEY. . . . 


DH 


4 


2 


0 


0 


NETTLES. . ♦ 


3B 


2 


0 


0 


0 


CONCEPCION 


SS 


4 


0 


0 


0 


CHAMBLISS. 


IB 


4 


0 


0 


0 


GERONIMO. . 


CF 


4 


0 


0 


0 


DENT 


SS 


4 


1 


0 


0 






== 












== 


as = 


- 


as as 


TOTAL 




34 


6 


1 


3 


TOTAL 




35 


9 


0 


1 



READY FOR PITCHING STATS? 

PITCHING 

NAME IP H R ER W K DECISION 



RUNNER ON FIRST 

RUNNER ON FIRST SECOND 
RUNNER ON SECOND THIRD 



RUNNER ON FIRST 
RUNNER ON FIRST 



SCORE AFTER A INNINGS REDS 0 YANKS 



SEAVER.... 9.0 9 



4 10 WINNER 



INNING * 5 



GULLETT. . . 
GOSSAGE. . . 



5.7 3 3 0 1 2 LOSSER 

3.3 3 0 0 1 4 



VISITING TEAM BATTING 
DRIESSEN.. STRIKES OUT 
BAILEY.... IS RETIRED 
CONCEPCION IS RETIRED 



RETURN TO END OR ANYTHING ELSE FOR ANOTHER GAME? PLAY 



HOME TEAM BATTING 
RIVERS. . . . IS RETIRED 
JOHNSON... IS RETIRED 
JACKSON... STRIKES OUT 

SCORE AFTER 5 INNINGS REDS 



INNING * 6 

VISITING TEAM BATTING 
GERONIMO.. STRIKES OUT 
ROSE...... IS RETIRED 

MORGAN.... REACHES ON AN ERROR 

GRIFFEY... GETS A 1 BASE HIT 
FOSTER.... HITS A HOME RUN 

PITCHER* HITTER OR BOTH? P 
ID* OF NEW PITCHER? 11 
RELIEF PITCHER IN 
BENCH IS RETIRED 

HOME TEAM BATTING 
PINIELLA.. GETS A 1 BASE HIT 
SPENCER... IS RETIRED 
NETTLES... WALKS 
CHAMBLISS. IS RETIRED 
DENT IS RETIRED 

SCORE AFTER 6 INNINGS REDS 

INNING * 7 

VISITING TEAM BATTING 
DRIESSEN.. IS RETIRED 
BAILEY.... GETS A 1 BASE HIT 
CONCEPCION IS RETIRED 
GERONIMO.. STRIKES OUT 

HOME TEAM BATTING 
RANDOLPH.. WALKS 
RIVERS. ... IS RETIRED 
JOHNSON... STRIKES OUT 
JACKSON... GETS A 1 BASE HIT 
PINIELLA.. IS RETIRED 



SCORE AFTER 7 INNINGS REDS 



0 YANKS 1 



RUNNER ON FIRST 
RUNNER ON FIRST THIRD 

3 RUNS SCORE 



RUNNER ON FIRST 

RUNNER ON FIRST SECOND 
RUNNER ON SECOND THIRD 

3 YANKS 1 



RUNNER ON FIRST 

RUNNER ON FIRST 
RUNNER ON FIRST THIRD 
3 YANKS 1 



Figure 6 - Team Statistics 

WHAT FILE? YANKS 



NAME 


AT BATS 


HITS 


H.R. 


RBI'S 


AVE 


PINIELLA. . 


4 


3 


0 


1 


.750 


RIVERS. ♦ . . 


5 


3 


0 


0 


.600 


ALSTON. . . . 


5 


0 


0 


0 


.000 


ZEBER 


3 


2 


0 


1. 


.667 


MUNSON. . . . 


2 


1 


0 


0 


.500 


JOHNSON. . . 


3 


0 


0 


0 


.000 


CHAMBLISS. 


4 


0 


0 


0 


.000 


JACKSON. . . 


7 


1 


0 


0 


.143 


RANDOLPH. . 


4 


0 


0 


0 


.000 


WHITE 


5 


2 


0 


0 


.400 


KLUTTS. . . . 


3 


2 


0 


0 


♦ 667 


BLAIR 


5 


1 


0 


2 


.200 


STANLEY. . . 


3 


1 


1 


2 


.333 


NETTLES. . . 


2 


0 


0 


0 


.000 


DENT 


4 


1 


0 


0 


.250 


HEALY 


3 


0 


0 


0 


♦ 000 


SPENCER. . . 


9 


1 


1 


2 


.111 




0 


0 


0 


0 


.000 


TOTALS. . . . 


71 


18 


2 


8 


.254 


READY FOR PITCHERS? 











PITCHERS 


I.P. 


HITS 


RUNS 


E.R. 


WALKS 


KO'S 


WON 


LOST 


per 


ERA 


a=ss===a=araaasaa 


sa as as as sa as as 


assess 


saasssasas: 


as S3 33 SS S3 S3 


333333 33 33 33 


S3 S3 = = 93 


3388 j- 


S S3 S3 38 


aa as as aa aa 


as =99 = 33 


LYLE 


2.0 


4 


4 


3 


2 


2 


0 


0 


.000 


13.50 


GUIDRY. . . . 


5.0 


7 


3 


3 


2 


3 


0 


0 


♦ 000 


5.40 


TIDROW. . . . 


.7 


2 


3 


0 


1 


0 


0 


1 


.000 


.00 


FIGUEROA. . 


.0 


0 


0 


0 


0 


0 


0 


0 


.000 


.00 


GULLETT. . . 


5.7 


3 


3 


0 


1 


2 


0 


1 


.000 


.00 


CLAY. . .... 


.0 


0 


0 


0 


0 


0 


0 


0 


.000 


.00 


HUNTER. . . . 


.0 


0 


0 


0 


0 


0 


0 


0 


.000 


.00 


PATTERSON. 


.0 


0 


0 


0 


0 


0 


0 


0 


.000 


.00 


HOLTZMAN. . 


,0 


0 


0 


0 


0 


0 


0 


0 


.000 


.00 


EASTWICK. . 


1.3 


1 


0 


0 


0 


1 


0 


0 


.000 


.00 


GOSSAGE. . . 


3.3 


3 


0 


0 


1 


4 


0 


0 


.000 


.00 


MESSERSMIT 


♦ 0 


0 


0 


0 


0 


0 


0 


0 


.000 


.00 


TOTALS. . . . 


18.0 


20 


13 


6 


7 


12 


0 


2 


.000 


3.00 



INNING * 8 



VISITING TEAM BATTING 
ROSE IS RETIRED 

MORGAN.... WALKS RUNNER ON FIRST 

GRIFFEY... STRIKES OUT 
FOSTER.... IS RETIRED 

HOME TEAM BATTING 
SPENCER... IS RETIRED 



Figure 7 - Historical Data 

ENTER 0 TO SET OR CHANGE LEAGUE FILE ? 0 

HOW MANY TEAMS IN THE LEAGUE ? 2 

GIVE THE FILE NAME FOR THE 2 TEAMS IN THE LEAGUE 

1 ? YANKS 

2 ? REDS 



july 1978 Personal Computing 



61 



LEAGUE LEADERS 



NAME 


AVE 


NAME 


HR 


NAME 


RBI 


NAME HITS 


========== 


==== 


========== 


==== 


========== 


==== 


ssssssssss ===== 


PINIELL A . » 


.750 


FOSTER. . . . 


2 


FOSTER. . . . 


5 


PINIELLA. • 3 


ZEBER 


.667 


STANLEY. . . 


1 


GERONIMO. . 


3 


RIVERS.... 3 


KLUTTS. . . . 


.667 


SPENCER. . . 


1 


BLAIR 


2 


FOSTER.... 3 


RIVERS. . . . 


.600 


GERONIMO. . 


1 


STANLEY. . . 


2 


GRIFFEY... 3 


MUNSON. . . . 


.500 




0 


SPENCER. . . 


2 


'GERONIMO.. 3 



LEAGUE LEADERS 



320 IFRND < 0 ) > • 5THENQ=Q+1 

330 G0SUB700XG0SUB800X! ' GETS A' fNf ' BASE HIT'f 
340 G0SUB860XG0T0210 

400 ! * WALKS ' f XN= lXQ=lXG0SUB650XG0SUB860XN=lXGOSUB900 
405 S(Af Jf4)=S<Af Jf4)+1NG0T0210 
500 01=01+1X02=02+1 

505 P=1\IF(T <Af3)+H(AfMf6)+WXRND(0)THEN520 
510 ! * STRIKES 0UT'NS(Af Jf5)=S< Af J f 5 > +1XG0T0582 
520 IF . 04<RND<0 ) THEN530\Q=1\N=1\G0SUB700 
525!' REACHES ON AN ERROR * t \01=01-1\G0SUB860\G0T0210 
530 I FB ( 1 > -0 THEN550 

535 IFQ1>1THEN550\IFRND(0)>. 1THEN550\P=2 



NAME 


PCT 


NAME 


KO 


NAME 


WINS 


NAME 


ERA 


========== ==== 


========== 


==== 


========== 


= = = = 


========== 


====== 


SEAVER. . 


. .1.000 


SEAVER. . . . 


10 


SEAVER. . . . 


1 


TIDROW. . . . 


.00 


BORBON. . 


. .1.000 


NORMAN. ♦ . . 


6 


BORBON. . . . 


1 


GULLETT. . . 


.00 


LYLE. . . . 




GOSSAGE. . . 


4 


LYLE 


0 


EASTWICK. . 


.00 


GUIDRY. . 


.. .000 


GUIDRY..., 


3 


GUIDRY. . , , 


0 


GOSSAGE. . . 


♦ 00 


TIDROW. . 


.. .000 


LYLE 


2 


TIDROW. . . . 


0 


SEAVER. . . . 


1.00 



READY FOR STANDINGS ? 
STANDINGS 



538 B < 1 )=0\E ( 1 )=0 

540 N=0\Q=1\01=01+1\02=02+1\GOSUB700\GOSUB800\GOSUB860 

545 ! * GROUNDS INTO A DOUBLE PLAY * ? \G0T0580 

550 !' IS RETIRED * f XIFRND (0 )> . 5THEN580\IF01>2THEN580 

560 Q=1\N=0\G0SLJB700\G0SUB800\G0SUB860\G0T0582 

580 ! ■ * 

582 S(AfJfO) =S ( A f J f 0 ) +P\IF01>2THEN590\G0T0210 
590 ! * , \01=0\02=0\IFA=0THEN! 'HOME TEAM BATTING' 

592 F0RR=0T07\E ( R ) =0\B ( R ) =OXNEXTXNEXT 

594 * 'SCORE AFTER' fG f ' INNINGS 'fT*(1f10)fR(0f0)f' 'f 

595 !T$(11f20)fR(1f0)X! ''XNEXT 

596 ! ■ ' fNF0RS=1T09X!Z3IfSfXNEXTX! ' TOT' 



TEAM 


WINS 


LOST 


PCT 


GB 


========== 


==== 


==== 


===== 


===== 


REDS 


2 


0 


1.000 


.0 


YANKS 


0 


2 


.000 


2.0 



FILE TO BE CLEARED: REDS 

IF YOU ENTER A RETURN FILE REDS WILL HAVE ITS STATISTICS REMOVED? 
19166 

THIS IS THE BASEBALL SIMULATION. THE COMMANDS ARE? 

0 TO END 

1 TO PLAY A GAME 

2 TO DISPLAY TEAM STATISTICS 

3 LEAGUE STANDINGS DISPLAY 

4 LIST TEAM ROSTER 

5 INPUT OR CORRECT A ROSTER 

6 COMPLETELY CLEAR A FILE 

7 CLEAR STATISTICS ONLY FROM A FILE 
COMMAND NUMBER ? 0 



Figure 8 - North 



BB 


4 


4 


2 


BB-GAME 


8 


26 


2 


BB- INPUT 


34 


6 


2 


BB-ROST 


40 


4 


2 


BB-S-F 


44 


2 


2 


BB-C-F 


46 


2 


2 


BB-STAT 


48 


8 


2 


BB-STAND 


56 


12 


2 


BBLEAG 


68 


1 


3 


YANKS 


69 


10 


3 


REDS 


79 


10 


3 



Star Directory 



This file shows file name, block 
address of the file, file size in 
256 byte blocks and type (2= 
program or 3=date). 



BB - Program Listing 

5 INPUT 'RANDOM * ? ' f A\IFA<0THENA=0-A\IFA=0THENA= . 1 
7 A=A* . 1 \IFA>=1 THEN7\B=RND ( A ) \F0RB=1T05\C=RND ( 0 ) \NEXT 

10 D I M T $ ( 20 ) fH( 1 f 17f 10) f P < 1 f 1 1 f 12 ) f N* < 600 ) f L < 1 f 2 f 8 f 1 ) f G < 1 f 18 f 3 ) f T < 1 f 4 ) 
12 DIM8(1»11»6) *P$(20) f W< 1 f 17 ) »B<7) »R(lv9) fE< 7) f A ( 1 f2> r8f (18) 

14 X= 1 3 757/ 1 5773 1\Y=3644/38037\Z=38037/143974\W=2 1722/ 105937 
18 P*='DH C1B2B3BSSLFCFRF P'\LINE80\B$='FIRST SECONDTHIRD ■ 

20 INPUT 'VISITING TEAM? ' rTi < 1 f 10)X0PEN*0 f T$ < 1 r 10) 

30 INPUT 'HOME TEAM? ' f T* < 1 1 * 20 ) XOPENfl f T$ < 1 1 f20) 

35 INPUT *0 FOR SUB AFTER EVERY AT BAT OR 1 FOR AFTER A RUN? 'fP 
40 F0RA=0TOl\B=A*3O0\FORC=0T017\D=B+l+(C*10)\E=D+9 
50 READ#A fN$(DfE)fH(AfCfO)fFfH(AfCf1)fH(AfCf2)fH(AfCf3)fH(AfCf4)f 
H(ArC»5) 

60 READ*AfH(AfCf6)fH(AfCf7)fH(AfCf8)fH(AfCf9)fH(AfCf 10)\NEXT 
70 FORC=OTOi 1\D=B+181 + < C#10)\E=D+9 

80 READ#AfN*(DfE) fP(AfCfO) fFfP(AfCf1)fP(AfCf2) fP < A f C f 3 ) fP < A f C f 4 ) f 
P t A fC » 5 ) 

90 READ*AfP<AfCf6)fP<AfCf7)fP(AfCf8)fP<AfCf9)fP<AfCf10)fP(AfCf11)f 
P(AfCf12) 

100 NEXT\F0RC=0T02\F0RD=0T08\READ*AfL(AfCfDf0) fL(AfCfDf1 > 
\NEXT\NEXT\NEXT 

110 F0RA-0T01XIFA>0THEN120X ! ' INPUT VISITING TEAM'S *f\G0T0130 
120 ! 'INPUT HOME TEAM'S *f 

130 INPUT 'LINE-UP *<1-3)f STARTING PITCHER< 1-12)? ' fBfC\A< Af2)=B-1 
135 F0RF=0T017\W(AfF)=-1\NEXT 

140 IFB<10RB>3THEN130\IFC<10RC>12THEN130\B=B-l\C=C-l\IFAO0THEN145\D= 
B\E=C 

145 F0RF=0T016STEP2\W(AfF>=L(AfBfF/2f0)\NEXT\A<0f1)=C\A<1f1 )=E 
150 F0RF=OTO4NT<AfF)=P<AfCfF)XNEXTXNEXT 
160 T=9\S1=0\S2=0\A(0f0)=0\A( 1 f0)=0 

200 F0RG*1T0T\! 'INNING #' fZ2I fG\ !' »===»===== , \ ! 'VISITING TEAM BATTING' 

205 F0RA=0T01\J=A<Af1)\R=0 

206 IFG=TANDA=1ANDR(1f0)>R<0f0)THENEXIT596 

210 IFR>0THEN!TAB<40> fRf ' RUNS SCORE'\IFP>OANDR>OTHENGOSUB950\IFP= 

0THENG0SUB950 

21 1 I FG=T ANDA= 1 ANDR < 1 f 0 ) >R < 0 f 0 ) THENEX I T596\R=0 

212 I=A(AfO)\A<AfO)=A<AfO)+1\IFA(AfO)>8THENA<AfO)=0 

215 L=0\N=0\M=W(Af2*I)\IFW<Af <2*I)+1 )>OTHENM=W(Af <2*I)+1>\M= 
M-1XG0SUB850 

220 IF < T ( A f2 )+X+H< AfMf 5 ) )>RND (0 ) THEN400 

222 G(AfMfO) =G <AfMfO)+1 

225 K=0\IFT ( A r 0 ) = 1THEN250 

230 IFH < A f M f 0 ) =OTHENI<=- . 008XG0T0270 

250 IFH(AfMf0)=1THENK=-.016 

270 I FRND < 0 ) > < Z+K+T ( A f 1 ) +H < A f M f 1 ) ) THEN500 

275 G<AfMf1)=G<AfMf1)+1\S(AfJf1)=S(AfJf1)+1 

2771 F < < 3*S < A f J f l ) > -3 > <S < A f J f 0 ) THEN280XT <Af1)=T(Af1> + . 002\T < A f 2 ) = 
r<AF2)+.002 

280 IFRND <0)><Y+K+T(Af4)+H<AfMf4))THEN300 
285 ! ' HITS A HOME RUN ' 

290 G=4\N=4\G0SUB700\G (AfMf2)=G(AfMf2 ) +1 \G0SUB800\G0T0210 
300 P=RND < 0 ) \N= 1 \ IFH < A f M f 3 ) >PTHENN=3 
310 IFH(AfMf2) >PTHENN=2\Q=N 



598 F0RS=0T01\A=1+<10*S)\!T*(AfA+9) f XF0RA=1T09N ! X3I f R < S f A ) f XNEXTX ! Z4I f R < SfC 

599 NEXT\IFR<1fOX>R<OfO)THEN600\T»1\G0TO2OO 

600 ! "\ INPUT 'READY FOR BOX SCORE? * f Z$\ ! " \S < W1 f W2 f 6 ) =9\S< W3 f W4 f 6 >=-9 
605 ! ' BOX SCORE ' f TAB ( 10) f T$ ( 1 f 10 > f TAB (41)fT$(11f 20 > \ ! " 

610 ! 'NAME POS AB HITS HR RBI 'f 

615 ! 'NAME POS AB HITS HR RBI ' 

620 F0RF=OTO17\T=0\FORA=0T01 \ IFW ( A f F ) <0THEN635\IFA=1 THEN ! TAB ( 32 ) f 

625 M=W < A f F ) - 1 \G0SUB850\G= INT < F/2 ) N IFG*2<>FTHEN628 

626 B=A<Af2)\G=L<AfBfGf1)*2\IFG=0THENG=2\! ' ' f P« (G- l fG) f \G0T0629 

628 !' 'f 

629 !X3IfG<AfMf0)fZ5IfG<AfMf1)fZ3IfG<AfMf2)fX4IfG(AfMf3) » 

631 F0RS=0T03\G(Af 18fS)=G(Af 18fS)+G( AfMfS)\NEXT\T=1 

635 NEXTXIFT>OTHEN! ''XNEXT 

636 ! ' == = =•- == * t 

637 ! * == = =='\!'T0TAL'fZ12IfG(0f18f0)fZ5IfG(0f18f1)f%3IfG(0f18f2)f 

638 !Z4IfG(0f18f3) f ' TOTAL ' f%12I f G< 1 f 18f0 ) fZ5I fG < 1 f 18 f 1 ) f%3I fG< 1 f 18 f2 ) f 
640 !Z4IfG(1f18f3)\! * 'XINPUT'READY FOR PITCHING STATS? ' fZ$\ ! 'PITCHING' 

642 ! 'NAME IP H R ER W K DECISION' 

643 !•-«»»—«—- ===== *= == == == == ========*\F0RC=1T00STEP-1XF0RB=0T011 

644 IFS(CfBfO)+S(CfBf1 >+S(CfBf4)=0THEN649 

645 A=1 -C\M=18+B\G0SUB850\S(CfBf0)=S(CfBf0)/3 

646 ! %5F1 fS(CfBfO) f%3I fS<CfBf1)fS(CfBf2)fS(CfBf3)fS(CfBf4)fS<CfBf5)f 

647 IFS (C f B f 6 ) >OTHEN ! ' LOSSER ' f XIFS < C f B f 6 XOTHEN ! ' WINNER'fN!" 

649 NEXT\! "\NEXT\G0T0999 

650 R=0\ I FB ( 3 ) >OANDB < 2 ) >0 ANDB < 1 ) >0THEN700 
660 IFB ( 2 ) >OANDB ( 1 ) >0THEN700 

670 IFB< 1 )>OANDB<2)=0ANDB(3)=0THEN7OO 

680 IFB < 1 ) >OANDB < 2 ) =0 THEN690XB ( 1 ) = J+ 1 \RETURN 

690 B ( 2 ) =B < 1 ) \B < 1 )=J+ INRETURN 

700 F0RS=3T01STEP-1\B < S+0)=B (S ) \B (S)=0\NEXT\B (N)=J+1\R=0 

710 F0RS=4TO7\IFB < S ) =0THEN727\B < S )=0\IFA>9THEN725 

720 R(AfG)=R<AfG)+1\R(AfO)=R<AfO)+1 

725 G(AfMf3)=G(AfM f 3) + 1\R=R+1\S <AfJf2)=S<AfJf2) + 1 

727 NEXTMFR < 0 f 0 ) =R ( 1 f 0 ) THENRETURN 

730 IFS 1 >S2ANDR < 0 f 0 ) >R < 1 f 0 ) THENRETURN 

740 I FS2>S1 ANDR < 1 f 0 »R < 0 f 0 ) THENRETURN 

750 S=1\IFA=STHENS=0\U1=A\U2=A(Af 1 )\U3=S\U4=A(Sf 1 ) 

790 S1=R(OfO)\S2=R(1fO)\RETURN 
800 IF02>2THENRETURN 

805 F0RS=3T01STEP-1\E(S+Q)=E(S)\E(S)=0\NEXT\E(N)=J+1 
810 F0RS=4T07\IFE < S ) =0THEN830\E <S )=0 
820 S(Af Jf3)=S(Af Jf3)+1 
830 NEXTNRETIJRN 

850 S=(A*300)+<M*10>+1\!N*<SfS+9) fNRETURN 

860 IF01>2 THENRETURN\N=0\ ! TAB < 40 ) f \F0RS=1T03\IFB < S ) =0THEN880 
865 IFN>0THEN870\! 'RUNNER ON 'f\N=1 
870 N=S*6\!B*(N-5fN) f ' 'f 
880 NEXTN! "NRETURN 

900 IFE < 3 ) >OANDE < 2 ) >OANDE < 1 ) >OTHENBOO 

910 I FE ( 2 ) >0 ANDE ( 1 ) >0THEN800 

920IFE < 1 ) >OANDE < 2 ) =OANDE < 3 > =0THEN800 

930 IFE < 1 ) >OANDE < 2 > =0THEN690\E ( 1 ) = J+ 1 NRETURN 

940 E(2)=E< 1 )NE( 1 )=J+1XRETURN 

950 INPUT'PITCHERf HITTER OR BOTH? ■ fZ*NIFZ*="THENRETURN 
952 IFZ*-'H'THEN960 

954 INPUT ' ID# OF NEW PITCHER? ' fSXIFSOOTHEN956X ! 'NO CHANGE ' NGOT0960 
956 IFS<10RS>12THEN954XJ=S-1XA< Af 1 )=J 

958 F0RF=0T04NT < A f F ) =P< A f SfF) NNEXTN ! 'RELIEF PITCHER IN' 

960 IFZ*= ' H ' THEN962XIFZ*= ' B • THEN962NRETURN 

962 INPUT 'BATTING n*riFR POSITIONf ID#? ' fSfFNIFSOOTHEN964N ! 

■NO CHANGE 'NRETURN 

964 IFS>=1ANDS<=9THEN966X ! 'INVALID BATTING POSITION ' NG0T0962 
966 IFF>=1ANDF<=18THEN968X! 'INVALID ID*'NG0T0962 
968 S=< <S-1)*2)+1NIFU<AfS)=-1THEN980 

970 ! ' YOU ALREADY MADE A SUB IN THAT P0SITI0N'NG0T0962 
980 U(AfS)=FN! ' SUBSTUTITION MADE ' NG0T0962 

999 INPUT 'RETURN TO END OR ANYTHING ELSE FOR ANOTHER GAME? 'fZ$ 

1000 FORA=OT01XFORB-OT03XG(Af18fB)*OXNEXTXNEXT 

1010 FQRA=0T01XFORB=OTO17XFORC=OT03XH< AfBfC+7)=H( AfBfC+7)+G( AfBfC) 

1 020 G < A f B f C ) =0NNEXTNNEXTNF0RB=0T01 1NF0RC=0T05 
1030 P(AfBfC+5)=P(AfBfC+5)+S<AfBfC)NS<AfBfC)=0NNEXT 
1040 IFS(AfBf6X0THENP<AfBf11)=P<AfBf11)+1 

1050 IFS(AfBf6)>0THENP<AfBi12)=P(AfBf12)+1NS<AfBf6) =ONNEXT 
1060 F0RB=0T09XR < A f B ) =0NNEXTNNEXT 
1070 IFZSO* "THEN110 

1100 F0RA=0T01NF0RB=0T017NC=<B*72)+52 

1110 WRITE#AZC fH(AfBf7)fH(AfBf8)fH(AfBf9) f H < A f B f 10 ) f NOENDMARKNNEXT 

1115 D=0NIFA=DTHEND=1 

1120 F0RB=0T011XC=<B*82)+1338 

1130 WRITE#AZCfP<DfBf5)fP(DfBf6) fP(DfBf7)fP(DfBf8> fP(DfBf9) fP(DfBfIO) 

1140 WR I TE*A fP<DfBf11)fP<DfBf12)f NOENDMARKNNEXTNCLOSE* ANNEXT 
1150 !FREE<0)NCHAIN'BB' 



Program BB-Stand - Prints Standings 

10 DIMN$ < 100 ) f P$ < 200 )fL<4f5)fT(10f2)fT$( 100 ) 

20 F0RA=10T0100STEP10XN$ < A-9 f A ) = ' ' NNEXT 

25 T$=N$XP$=T$+N$ 

30 OPEN*Of 'BBLEAG' 

40 INPUT'ENTER 0 TO SET OR CHANGE LEAGUE FILE ? ' f ANIFAO0THEN300 
50 INPUT ' HOW MANY TEAMS IN THE LEAGUE ? 'fA 
55 IFA>0ANDA<11THEN60N ! 'MAX IS 10 TEAMS ' NG0T050 
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60 ! 'GIVE THE FILE NAME FOR THE ' f A f ' TEAMS IN THE LEAGUE' 

70 FORB=1TOA\C=B*10\!X3IfBf 
75 F*= ' ■ 

80 INPUT* ? ' fF*\N*CC-9fC)‘=F$\NEXT 
90 WRITE*Of AfN*\G0T0310 
300 READ*OfAfN* 

310 CL0SE*0 
3.15 A1=A 

320 FORB--=1TOA\C=10*B\F$=N$<C-9fC)\FQRC=10T01STEP-1 
330 I FF$ < C f C ) <> ' - ' THENEX IT350 
340 F$<CfC)«' '\NEXT 
350 OPEN*OfF$ 

365 FGRV=1T018 

370 READ*0fF$fEfEfEfEfEfEfEfEfE1fE2fE3fE 4\E5==0\IFE1>0THENE5=E2/E1 
380 E(l) =E5\E < 2 ) ®E3\E ( 3 ) =E4\E < 4 ) =E2\G0SUB390\G0T051 1 
390 FQRF=1T04\F0RG-1TQ5\IFL (F r G)>=E(F) THEN500 
395 I=<F-1)*50 

400 F0RH=4T0GSTEP- 1 \L ( F f H+ 1 ) =L < F f H ) 

410 J=< ( H+l ) *10 ) + l'\P* ( J-9 f J ) =P$ ( J-19f J-10) \NEXT 
415 I = I + U0*G)\P*<I-9fI)=F*\L<FfG)=E<F) 

420 EXIT 510 
500 NEXT 

510 NEXTNRETURN 

511 NEXT\CL0SE*0\NEXT 

750 ! ' " \ ! ' ' 

800 ! 'LEAGUE LEADERS' 

802 ! ' SaSBBBBBSaBBBB 1 

810 ! 'NAME AYE NAME HR NAME RBI 

NAME HITS' 

830 F0RC=lT05\F0RA=l I 04\B= < 50* < A-l ) )+<C*10) 

840 !P*(B-9fB) f\IFA>1THEN860 
850 !X5F3fL(AfC) f ' 'f\G0T0870 

860 !X5IfL(AfC) f ' 'f 
870 NEXT\ ! ' '\NEXT 

905 FORV* 1 T04\F0RE==1 TQ5\L < VfE) =-9999\NEXT\NEXT 

910F0RB==1TGA1\C=10*B\F$=N*(C-9fC)\F0RC=10T01STEP-1 

920 IFF$(C fC)<>'-' THENEX I T950 

930 IFF* (CfC )<>'-' THENEX I T950 

940 F*<CfC)=' '\NEXT 

950 OPEN*OfF* 

951 C= 1 29 1 \READ*0%C fE 

952 F0R0=1T012\READ*0fF*fEfEfEfEfEfEfE1fE2fE3fE4fE5fE6fE7fE8 

954 E ( 4 )=0\IFE1>0THENE ( 4 ) = ( 9*E4 )/El\E(2)=E6\E ( 3)=E7\E( 1 ) =0 

955 IFE7>0THENE < 1 )=E7/ (E7+E8 ) \E( 4 )=0-E < 4 ) 

956 T<BfO)=T(BfO)+E7\T(Bf1)=T<Bf1)+E8 
960 IFE1=0THENE ( 4 ) =-99999 

980 G0SUB390 

990 NEXT\CL0SE*0\NEXT 

995 J ■ 

1000! 'LEAGUE LEADERS' 

1002! »-■■■«»■«■■■■■■■ 

1004! 'NAME PCT NAME KO NAME WINS 

1006! “ = — = = « as » •— = ==== ========== ==== sssssisssss; == = = 

NAME ERA ' 

1008F0RC=1T05\FQRA~1TQ4\B™ ( 50* <A-1)) + (C*10) 

1010 ! P*<B-9fB) f \IFA>1 ANDA<4THEN1014\IFA=4THEN1015 

1012!%5F3fL<AfC> f ' 'f\G0T01016 

1014 ! %5 1 f L ( A f C ) f * 'f \G0T01016 

1015 !%7F2fO-L(AfC)f 

1016NEXTN ! ' '\NEXT 

1200 F0RA==1T0A1\S<A)=A\T(Af2)=T(Af0)/( .00001+T<Af0)+T<Af 1 > )\NEXT 
1210 B -0\F0RA=1 T0A1-1 \C !S! S ( A ) \C1=S ( A+l ) 

1220 IFT(Cf2)>~T(C1 f2)THEN1240 
1230 S<A+1)-*C\S<A>=C1\B=10 
1240 NEXT\IFB>0THEN1210 

1250 ! ' ' \INPUT " READY FOR STANDINGS ? ' fZ*\ ! "\ ! 'STANDINGS'N ! ■========= 

1260 ! ' TEAM WINS LOST PCT GB' 

1270 ! B = = = ==== ==== sssss =====* 

1280 C=S(1)\C=T(CfO)-T(Cf1) 

1290 F0RA=1T0A1\E==S(A)\F=10*E\G=C-(T<Ef0)-T<Ef1) )\G-G*.5 
1300 !N$<F~9fF) f%5IfT(EfO) fT<Ef1)fX6F3fT<Ef2) fX6F1fG\NEXT 
1305 J "\ ! " 

1310 ! FREE ( 0 ) \CHA IN * BB * 



Program BB - Links Programs 



10 ! ' THIS IS THE BASEBALL SIMULATION. THE COMMANDS ARE.* 



30 

40 

50 

60 

70 

80 



90 INPUT* 

100 ! FREE (0) \END 
110 IFA>7THEN90 
120 0NAG0T0131 f 132 

131 CHAIN 'BB-GAME* 

132 CHAIN 'BB-ST AT ' 

133 CHAIN 'BB-STAND 

134 CHAIN 'BB-ROST' 

135 CHAIN' BB-INPUT 

136 CHAIN 'BB-S-F' 

137 CHAIN 'BB-C-F' 



0 TO END' 

1 TO PLAY A GAME' 

2 TO DISPLAY TEAM STATISTICS' 

3 LEAGUE STANDINGS DISPLAY' 

4 LIST TEAM ROSTER' 

5 INPUT OR CORRECT A ROSTER' 

6 COMPLETELY CLEAR A FILE' 

7 CLEAR STATISTICS ONLY FROM A FILE' 

COMMAND NUMBER ? ' f A\IFA>0THEN1 10 



133 f 134 f 135 f 136 f 137 



Program BB-s-F 
Initializes New Team Files 

5 DIMN* ( 10 ) 

10 INPUT-FILE TO BE CLEARED: *fN$ 

20 ! ' IF YOU ENTER A RETURN FILE -fN$f' WILL BE COMPLETELY ERASED 'f 
30 INPUTZ$\IFZ$<> ' ' THENCHAIN ' BB ' 

40 OPEN*OfN$\N$=' ' 

50 F0RB=1T018\WRITEI0fN*fAfAfAfAfAfAfAfAfAfAfAfA\NEXT 
60 F0RB=1T012\WRITE*0fN$,AfAfAfAfAfAfAfAfAfAfAfAfAfA\NEXT 
70 F0RB=1T054\WRITE*0fA\NEXT 
80 ! FREE < 0 )\CHAIN ' BB ' 



Program BB-G-F - 

Clears Results of Previous Simulations 



5 DIMN* (10) 

10 lNPUT'FILE TO BE CLEARED. 'fN$ 

20 ! ' IF YOU ENTER A RETURN FILE *fN$f' WILL HAVE ITS 
STATISTICS REMOVED' f 
30 INPUTZ$\IFZ*<>" THENCHAIN 'BB' 

40 OPEN*OfN*\N*-=' ' 

50 FORB==OT017\C= C 72*B ) +52\WRITE*0XC f A f A f A f A f NOENDMARKNNEXT 
60 FORB=OTO11M>(82*B)+1338\WRITE#0%CfAfAfAfAfAfAfAfAfNOENDMARK\NEXT 
80 !FREE(0)\CHAIN'BB' 



Program BB-ST AT - 
Prints Statistics 



10 INPUT ' WHAT FILE? ' fZ*\IFZ*O"THEN20\ !FREE(0)\CHAIN'BB' 

20 0PEN*0fZ*\LINE80 

30 ! 'NAME AT BATS HITS H.R. RBI'S AYE* 

40 ! * =5==ssasa=»a!ss5= =:===.•==:= asasssasaras asss:3:sas::s rsssss araaaaaaaa • 

50 FORA=OT017\READ#OfN$fZfZfZfZfZfZfZfZfXfCfVfB 
60 Q= : Q+X\W=W+C\E ! =E+V\R=R+B 

70 ! N$ f X8I f X f C f Y f B f \Y=0\IFX>0THENY=C/X\ ! %6F3 f YXNEXT 
75 • 1 as as ss s as :a as as suss iaisisssisisa -ssaaa aoaaar =3!:=:=:=* 

80 N*= ' TOTALS ♦ , . . *\ !N*fX8I fQfWfEfRf%6F3fW/(Q+.0000001 ) 

90 Q=:0\W=0\E=0\R-0 

92 ! "\INPUT* READY FOR PITCHERS? 'fZ*\!" 

94 ! 'PITCHERS I.P. HITS RUNS E.Ri WALKS KO'S WON LOST' 

96 ! ’ PCT ERA' 

105 ! ' ===== ===«««• 

110 F0RA=0T011\READ*0fN$fZfZfZfZfZfZfXfCfYfBfNfMfKfL 
120 Q=a+X\W=W+C\E=E+Y\R=R+B\T=T+N\Y=Y+M\U=U+K\I=I+L 
122 0=0\P=K+L\IFP>0THEN0=K/P 

124 P-0\IFX>0THENP= < 9*B ) /X\IFP>99 . 99THENP=99 . 99 
130 !N$fX8F1fXfX7IfCfYfBfNfMfZ5IfKfLfX6F3f0f%7F2fP 
140 NEXT 

155 !' ===== ====== ' 

160 0=U/(U+I+.000001)\P=<9*R)/(Q+.00001)\N*='T0TALS. . . . • 

170 !N$fX8F1 f0fX7IfWfEfRfTfYfZ5IfUfIfX6F3f0fZ7F2fP\! • ■ 

180 Q=0\W=0\E=0\R=0\T=0\Y=0\U=0\I=0\CLOSE#0\GOT010 



Program Input 

10 DIMO< 1 f9) 

15 B$= ' ' 

20 INPUT 'FILE! 'fN$\OPEN*OfN$ 

30 A=38037/l 43974 \W= 13757/ ( 13757+143974 ) \K=21722/< 143974-38037 ) 

35 1=2 • 8071\H=3644/38037 

40 INPUT *0 FOR WEEKLY TYPE STATS OR 1 FOR FINAL STATS? 'fT 
50 INPUT'* FROM AND TO FOR NON-PITCHERS? ' f A1 f A2\IFA1>A2THEN50 
60 IFA1=00RA1>18THEN200\IFA2>18THEN50 
65 !'BATS: O-RIGHT 1-LEFT 2-BOTH ' 

70 F0RC=A1 TO A2\ INPUT ' NAME? * fN*\N*=N*+B$ 

80 IFT>0THEN90\INPUT'BATSf ABf Hf Df Tf HR ? 'fD1fD2fD3f 
D4 f D5f D6NG0T0100 

90 INPUT'BATSf ABf Hf Df Tf HRf Wf K ? ' fDI f D2 f D3 f D4 f D5 f D6 f D7 f D8 
100 R 1 = ( D3/D2 ) -A\R2=D4/ ( D3-D6 ) \R3=R2+ ( D5/ ( D3-D6 ) ) \R4= ( D6/D3 ) -H 
110 R5=0\R6=0\IFT=0THEN130 
120 R5= ( D7/ ( D7+D2 ) ) ~W\R6= ( D8/ ( D2-D3 ) ) -K 

130 Z= ( C- 1 ) *72\WRITE*0XZ fN$fD1fZfR1fR2fR3fR4fR5fR6f NOENDMARKXNEXT 
200 INPUT'* FROM AND TO FOR PITCHERS? ' f A1 f A 2\IFA1>A2THEN50 
210 IFA1 =OORA1>12THEN300\IFA2>12THEN60 
220 ! 'THROWS: O-RIGHT l-LEFT' 

230 F0RC=A1T0A2\INPUT "NAME? ' f N*\N*=N*+B$ 

240 IFT>0THEN250\INPUT'THR0WSf IPf Hf Wf K ? ' fD6fD1 f D2 fD3 f D4\G0T0260 
250 INPUT'THROWSf IPf Hf HRf Wf K ? ' fD6fD1 fD2fD5f D3fD4 
260 R5=< I*D1 ) +D2\R1 = < D2/R5 ) -A\R2= < D3/ C D3+R5 ) ) -W\R3= ( D4/ ( R5-D2 ) ) -K 
270 R4= < D5/D2 ) -H\IFT=0THENR4=0 

275 Z= ( ( C- 1 ) *82 ) +1296NWRI TE*OXZ f N* f D6 f Z f R1 f R2 f R3 f R4 f NOENDMARKNNEXT 
300 ! "\! 'INPUT LINE-UPS' 

310 INPUT 'THERE ARE 3 LINE-UPS f WHICH ONE IS TO BE UPDATED 
OR 0 TO END ? 'fL 

320 IFL=OTHEN400\IFL>3THEN310\L»L-1 

330 ! 'INPUT PLAYER ID*f POS * ' \F0RA1=1T09\G0T0340 

335 ! " INVALID ENTRYf REDO BATTING POSITION' fAI 

340 INPUTR1 f R2\IFR1<00RR1>18THEN335\IFR2<00RR2=10RR2>9THEN335 

350 0<0fA1)=R1\0(1fA1)=R2\NEXT 

360 Z=2280+ < L*90 ) \WRITE*OXZ f0(0f1)f0(1f1) 

370 FORA1=2TO?\WRITE#OfO<Of A1 ) fO< 1 fAI ) fN0ENDMARK\NEXT\G0T0300 
400 CL0SE*0\ !FREE(0)\CHAIN'BB* 



Program BB-ROST - Prints Roster 

10 D1'MN4>( 10)fN(2f8)fP*<18)fP(2f8) fOS( 180) 

15 P$“'DH C1B2B3BSSLFCFRF ' 

20 INPUT 'FILE: ' fN$\0PEN*0 f N$\ ! " 

30 ! ' * NAME B H D T HR W K ' 

40 !"== ========== = ===== ===== ===== ===== ===== =====- 

50 F0RA=1T018\READ*0fN*fZfSfXfCfVfBfNfMfSfSfSfS\S=A*10\0$(S-9fS)=N* 

60 ! Z2I f A f ' ' f N$ fZ2I fZfZ6F3 f X fCf V f B fN f M\NEXT\ ! ' ' \ INPUT ' READY? *fZ$\!" 

70 ! ' * NAME T H W K HR ' 

80 !'== ========== = ===== ===== ===== ===== « 

90 F0RA=1T012\READ*0fN$fZfSfXfCfYfBfSfSfSfSfSfSfSfS 

100 ! %2I f A f * " fN$fZ2IfZfX6F3fXfCfVfB\NEXT\! " \INPUT ' READY? *fZ*\!" 

) 10 F0RA-:0T02\F0RB~ 0T08\READ*0 f P ( A » B ) f N < A f B ) \NEXT\NEXT 

120 ! 'LINE-UP NUMBER 1 LINE-UP NUMBER 2 LINE-UP NUMBER 3' 

1 40 F0RA ! =0T08\F0RB=0TQ2\C~2*N ( B f A ) \IFC<2THENC=2\S=P ( B f A ) *10 
150 ! 0$ ( S-9 f S ) f ' * fP*(C-1 fC) f ' ' f \NEXT\ ! " \NEXT 

160 CL0SE#0\ ! ' * \ ! FREE ( 0 ) \CHAIN " BB " 
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PROGRAM LISTING 

in rot "OMNWrf?" WRITTEN IN HORTM^TAn TA^TC VA R3. 

CO INPUT ”00 YOU NEED I NOT ROOT IONS ( YFO OR NO)? " , r.t 
"•n IF f."<t (1,1. )-~“N“ THEN .130 

<10 PRINT ” YOU ARC IMP COMMANDER OP A t 0N0 RANOF (JOKM)” 

On PRINT ‘‘CANNON, A RANDOM NUMDF.R OF TARGETS WU.i. TF REPORTED" 

AO PRINT “DY A TOWARD ODSERVER, TNT RANOT OF FA CH TAROFT WJLl “ 

70 PRINT “DF OTVFTM. YOUR MI 00 1 ON 10 TO OF'- TROY EACH TAROFT WITH” 

00 PRINT "AO FFW ROUNDS POS-SIDl F. A HIT WITHIN 00 METERS OF'’ 

90 PRINT "TMF TAROFT WUL Df r T ROY TT V THF. FNFMY “ 

too PRINT “TAROFT WILL DF RTTURNINO' FIRF, 00 DF OARFFUl ! ” 

1.10 PRINT “YOUR EFFICIENCY WILL DF SCORED AT THE END OF THF" 

.100 PRINT “MISSION, IF YOU 1 TVF THAT i ONO. “ 

tOO PRINT “ENTER ELEVATION IN DEGREES AO INSTRUCTED ! GOOD l.UCfH" 

.1 40 R~0\REM MUMPER OF ROUND*" EXPENDED. 

100 PRINT 

1/0 INPUT “ENTER YOUR RATING! (1 (EXPERT)* JO<NOV‘TCF) ) s ‘Md 
170 PR T NT 

1 PA INPUT “ENTER A RANDOM HUNDFR : ” 

.100 K-ADO ( K ) 

coo rr loci then coo 



,L\REM NO RANDOM 1 7E AVAJI , 






BY LAURENCE G. DISHMAN 



Few artillery programs provide auto- 
matic return fire routines for two rea- 
sons. First, such routines require arc- 
sine functions to calculate return firing 
angles and few BASIC interpreters 
have this feature. Second, if the arc- 
sine were provided, the machine could 
‘‘guess” the correct angle first time, 
every time. 

Gunner solves both these problems 
effectively by using the Maclaurin ser- 
ies for the arcsine function in the sub- 
routine at Steps 970-1 090. This sub- 
routine calculates any arcsine in the 
fourth and first quadrant in about 
one second. To this angle, a random 
error is added, based on the rating of 
the operator. A rating of 1 will provide 
a rather small error while a 10 will gen- 
erate a substantial first shot error. 

Steps 880-960 provide an error cor- 
rection routine that on occasion makes 
mistakes itself (a most human failing). 

All equations used describe theoret- 
ical cases, neglecting air resistance, 
wind, terrain inhomogeneities and so 
forth. A range of 10 kilometers re- 
quires a shell velocity of 31 5 meters 
per second. 

The timer routine in Steps 790-800 
causes a delay analogous to the time 
necessary for shell travel. It's interest- 
ing to watch an operator “sweat out” 
incoming enemy rounds while wonder- 
ing if he’s going to lose the game or get 
another shot at victory. 

Finally, a score of 25 percent may 
not seem worthy of congratulations; 
however, one hit in four tries isn’t a 
bad average — when someone’s shoot- 
ing back at you. Try it! □ 



Listing continued 

"MO k>k/iO 
220 GOTO 200 

230 A-RND<K)\RFM K USED AS RND SEED ONLY IF OCK<i , 



240 PR TNT 

250 K«0\REM K NOW USER TO COUNT DESTROYED TARCCTS. 

260 N« I NT < RND ( O ) #8 ) + 3\ REM NUMBER OF TARGETS 3ONO.t0. 
210 FOR N1 — J TO N 

280 G=0 \ REM O USED IN RETURN FJRF SUBROUTINE. 



290 O- 1 NT ( RND ( O ) *5000 ) 4-5000 \ REM DISTANCE TO TARGET 5KM<0< t OKM, 
SCO PRINT "DISTANCE TO TARGET : ",%C5 T,D," METERS, " 

310 INPUT "ENTER ELEVATION; ",At 
220 IF AIM AND A 1 <09 THEN 300 
330 PRINT 

340 PRINT 'Ti.rVAT.TON MUST BE BETWEEN .1 AND 09 DECREETS. " 

350 PRINT "ENEMY POSITION GETS A TREE SHOT AT YOU!" 

360 PRINT 
370 GOTO 460 

300 A-AJ/57,296\REM CONVERT TO RADIANS. 

390 R~RH 

400 GOSUD 740 \ REM TO CALC DJST, TIME, ALT AND ERROR, 

4 tO IF ADS (E) <25 THEN 500 \ REM IF ERR0R<25 M, TARGET DESTROYED, 
420 PRINT 

430 X1^X\T4~T\M-H\£1'-E\REM TRANSFER SUBR VAR TO DISPLAY VARS, 
440 PRINT "TARGET RETURNING FIRE!" 

450 PRINT 

460 GOSUD 020 \ REM GET RETURN FIRE ANGLE. 



470 0^2/57.296 
400 GOSUD 740 

490 X2-~X\RFM SAVE ENEMY SHELL DISTANCE. 

500 E-AOS (E ) \ IF E<25 THEN 700 \ REM IF E<25 M, TOO DAD! 
5 1 0 PR J NT "MI S9FD YOt I BY : " , 7.C5 J , F , " METERS . " 

520 PRINT "TIME OF FLIGHT: ",%3F2,T4, " SECONDS'. " 

530 PRINT "MAXIMUM ALTITUDE: ",705.1, HI," METERS." 

540 PRINT "DISTANCE TRAVELLED: " , 7.061 > X.t > " METERS." 
530 PRINT "I AST ELEVATION: " , 7.5F2, A) , " DEGRfTS. " 

560 PRINT "CORRECT: ", 707 1, Ft," METERS." 

570 GOTO SCO 

530 PR TNT " *## TARGET DESTROYED ***" 



590 PRINT 
600 PRINT 
610 K-K Kt 



620 NEXT N1YRFM OFT NEXT TARGET, 



630 PRINT "NO MORE ENEMY POSITIONS REPORTED." 

6 40 PRINT "YOU DESTROYED: " > 721 » L , " FNFMY POSITIONS WITH" 
650 PRINT 73 T , R, " ROUNDS EXPENDED," 

660 P- <I\/R)#1 00 



670 PR I NT " SCORE : " , 7.6F2 , P , " 7. , " 

630 IF P>= 25, THEN PRINT "GOOD SHOOTING!" 
690 END 

700 PRINT "YOUR POSITION HAS BEEN DESTROYED. 



710 FOR IM TO 300 \ NEXT I 
720 PRINT "TOO DAD!" 

730 END 

740 X=INT< (99225#S7N<2*A> >/9, 3)\RFM DISTANCF SHELL. TRAV. 

750 T ~ ( 630*0 1 N ( A ) ) / 9 , 3 \ REM TIME OF SHELL TRAVEL. 

760 H* TNT ( ( 99225* (SJN(A) ) ) / 1 9 . 6 ) \ REM MA X A! TJTl IDF OF Si Iff! I , 
770 E--X“D\RFM ERROR IN METERS. 

7S0 TJ«TNT(T) 

790 FOR T2~ t TO Tt STEP O.Ot 

300 NEXT T2\REM WAIT FOR SHELL TO HIT. 

310 RETURN 

S20 IF 0-0 THEN 330 FI OF ON 0 GOTO 330,920,950 

330 A3-~P*9. 377E- 5 

04 o A3--FNA < AS) *23 . 64 739 

350 A2-A3- ( RND ( 0 ) 1 ) \ REM 1ST ANCLE APPROX. THE LARGER K.1 
360 0=1 \REM THE LARGER THE ANGLE ERROR, 

870 RETURN 

330 A4-A2+ < ( A3 A2 ) / ( RND (ODD) 

390 IF A4XA2KL 1 > THEN A2«A4 ELSE GOTO 910 
900 RETURN 
910 0*2 

*20 J r n>v 2 then A2-A2+0, 5 Ef SF GOTO 910 
930 RETURN 
940 0--.3 

950 IT DCX2 THEN A2=A20,1 EL Sr A3:-A2<0,0S 
960 RETURN 

970 DEE FNA ( X ) \RFM THIS FUNCTION RETURNS 7 1 IF ARCSINE IN RADIANS 

930 IF XXL 5 THEN 1060 

990 A=X\P1-U \NM 

tooo FOR 1-2 TO 10 

1010 D 1 — ( 3* J~2)*D1 

1020 N=<2*I~3)#N 

J 030 A=A+ < < N* X* ( 3 * I - 1 ) ) / < D 1 * ( 2 # X - 1 ) ) ) 

1040 NEXT I 

1050 RETURN A 

1 060 Y-SORT ( < 1 - X ) *0. 5 ) 

3 070 A‘- ( -4 * FNA < Y ) l 3 , 1 4 1 5927 >*0,5 



1080 RETURN A 
1090 FNFND 



(Sample Run on following page) 







Reader 



Same features as 601 



601 Reader 



Dual Printer 



Stops on character 
Stepper motor 

Reads 150 characters/second 



612 Stand Alone 



Numeric — Low Cost 
6-10 columns each side 



. . . plus . . . 

Parallel TTL Level or 
RS-232C or TTY configurations 



ADDMASTER 

CORPORATION 

416 Junipero Serra Drive San Gabriel, California 91776 



CIRCLE 12 
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T erminate 



Your System... 
For Life 



Whether your computer is in a terminal 
dilemma, suffers from a sick baud rate 
or even has “interfacial” complexion 
problems, you’ll always need to com- 
municate with your micro via an effi- 
cient terminal. While some terminals 
are built into microcomputers, most are 
physically separate units, often inter- 
facing via RS232 or 20 mA current 
loop. There’s a large selection of termi- 
nals as well as CRTs and keyboards. 
We’ll review some of the characteristics 
of all three peripheral creatures, then 
discuss features of many of the units 
presently on the market. 

A terminal may contain a CRT dis- 
play or a hard-copy printer. Microproc- 
essor-controlled terminals are called in- 
telligent terminals; a dumb terminal is 



BY CHIP A. TYETI 



a slave to your system. For communi- 
cations over telephone lines a modem 
(modulator-demodulator) is essential 
and may already be built into the ter- 
minal. Occasionally an acoustic coupler 
linking the modem to the telephone’s 
handset is also built-in, usually at the 
back of the unit. Portable terminals, in 
cases resembling suitcases, often feature 
acoustic couplers on one side of the 
printer mechanism. 

Text editing on a terminal may be 
done either by line or by block. A flop- 
py disk system incorporated into the 
terminal can use one, two, or more 
drives for 8" or 5-1/4" disks or a com- 
bination of both sizes. 

CRTs may scroll up, down, left, 
right, or in any combination of moves. 



Some VDTs (Video Display Terminals) 
scroll one line at a time. This scrolling 
appears as a jerky, jumping motion and 
high scrolling rates may prove annoy- 
ing. Many VDTs use a scan scroll which 
causes the line of characters to move 
off the screen in fractional degrees, 
gradually and smoothly. 

Graphic display resolution refers to 
the number of lines and number of 
characters per line that will fit onto the 
CRT. Locating data in memory relative 
to the video display can use one of 
three mapping techniques — character 
ROM, bit map or vector mapping. The 
baud rate — the rate of data transmis- 
sion to the terminal — is one of the 
most significant factors in selecting 
your terminal. If a terminal is not com- 




OSFs 540 
Video Display 
with Keyboard 



The Teletype 8-Level 

Basic Model 43 Computer Transceiver Systems’ 

ASR Teleprinter Execuport 4000 
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Micro-Terms ACT 
Terminals 



patible with the baud rates of your mi- 
cro, you’ll find interfacing difficult. 

Some terminals incorporate special 
features such as inverse video, charac- 
ter blink, half intensity, protect area, 
and a variety of display colors beyond 
the standard black and white or black 
and green. 

In inverse video, the field is reversed. 
Where white was, black is now; where 
black was, white is now. Although we 
were weaned on black-on-white images, 
many terminals use white-on-black. 
Actually, the white (or green) on black 
is often sharper and easier to read. 

Character blink allows one or more 
characters to blink in unison with the 
main cursor, or out of synchronization 
with the main cursor. Some terminals 
permit entire words, paragraphs or col- 
umns to blink. Such a CRT display can 
provide effective output — if not used 
excessively. 

Half intensity is just what it sounds 
like: specific characters displayed at 
half the intensity or brightness of the 
standard character. A protect area pro- 
hibits writing within its boundaries and 
is often combined with the half inten- 
sity feature to provide a repeated for- 
mat (e.g., invoice, purchase order, in- 
ventory listing, payroll records, etc.). 

Only a few terminals offer color ver- 
satility. Compucolor recently intro- 
duced a CRT, keyboard and floppy 
disk drive integrated into one simple, 
attractive unit. 

Half duplex and full duplex refer to 
data transmission. If the data can trav- 
el in only one direction at a time, the 
system is half duplex. If data can 
bounce between the two units simul- 
taneously, the terminal has full duplex 
capability. 

The CRT used in the various termi- 
nals may be either a monitor, a stan- 
dard TV (which must be modified or 
equipped with an RF modulator) or an 
internally modified TV. Internally modi- 




TEL’s MCS-PT1 1 2 
From CMC Marketing 



fied TVs use the direct video input meth- 
od of data transmission vs. the RF trans- 
mitter method, where leads are simply at- 
tached to the antenna terminal posts on 
the back of the television. 

As you can see from the chart, 
screen size varies from 5” to 15” (and 
even to a 7' diagonal screen used in Ad- 
vent’s Videobeam projection TV). For 
displays smaller than 5” diagonal, you 
need acute vision. I had no trouble, 
though, in seeing the smaller credit 
lines scrolling up at the end of a tele- 
vision program (standard TV) on the 
Sinclair 2” screen, but 80 lines of 24 
characters each may be just too much 
(or rather, too little). 

Using maximum character display 
is not very practical if you can’t see the 
words or characters - no matter how 
large the screen may be. Maybe forty 
lines or so of about 12 or 15 characters 
each will prove easier to read. Remem- 
ber, the CRT doesn't necessarily carry 
the same configuration for the data 
that a hard-copy printer would. If your 
printer has 80 columns and your CRT 
display uses 40, then probably less than 
half the data your printer will run per 
page will appear on the screen of your 
CRT. 

In preparing our chart, we asked 
whether the CRT units (either alone or 
as part of terminals) were hot chassis 
or isolated. Hot chassis (the chassis is 
the ground for one of the “hot” lines 
from the AC cord) have all but disap- 
peared from the current TV market- 
place. A few years back a large majority 
of the small transistor TVs were hot 
chassis. You can wire these TVs to elim- 
inate the hot feature, but alternatively 
you should consider just keeping the 
enclosure on the set and using an RF 
modulator to input the video signal. 

If the CRT is not a TV or never was, 
you may be frustrated sometime in the 
future for not being able to pump an 
audio signal out to the CRT You may 




George Risk Industries 
771 Keyboard 



only be concerned with a tone genera- 
tor or just an audio jack. Be aware of 
these possibilities, especially when con- 
templating the purchase of a “silent” 
CRT. 

Your terminal's character matrix 
may not be too important to you as 
long as you can distinguish the charac- 
ters on the screen, but check further. 
Does the display show both upper and 
lower case? Do the descenders (letters 
going below the line, such as “g”) actu- 
ally descend or just sit on the same 
horizontal as the non-descending char- 
acters? What about ascenders (letters 
going above the line, such as “d”)? 

Three additional CRT specifications 
affect adaptation of a TV to use as a 
CRT: the peak-to-peak composite video 
input voltage, the bandwidth and the 
impedence. As the chart shows, few 
companies supplied these specs because 
they’re not important in complete, 
ready-to-use systems. If you plan to 
modify a standard TV, check your lo- 
cal computer store for either RF modu- 
lators (like the ones available from ATV 
Research) or direct video input inter- 
faces (like the one available from Pick- 
les and Trout). 

Generally, the power requirements 
noted in the CRT charts refer to stan- 
dard house current or available current 
from your system. 

Keyboards are usually included in 
terminals — although the keyboard may 
be just a little 4x4 hex pad. Whether 
you buy a keyboard separately or have 
one built into your terminal, you 
should review its configuration. We’ve 
noticed a predominance of either 
ASCII or TTY keyboards. There are 
scores of others, but generally you will 
see the 8-level (or 8-bit) ASCII or the 5- 
level TTY code configured on the key- 
board in various patterns. In most 
ASCII and TTY keyboards, the keys are 
placed in specific locations; but again, 
there is some variation in the field. 
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Computer Data Systems' 
Versatile 3B with 
Micropolis Drive 



Telpar’s PS-48 C 
Interactive I/O 
Terminal/Printer 



Check the layout of the surplus key- 
boards before you conclude that a spe- 
cific configuration is unavailable. You 
can rewire some boards to include mis- 
sing characters, but don't bet on it. 

Your computer's main power sup- 
ply ~ with or without slight modifica- 
tion — will probably supply your key- 
board’s voltage requirements. 

Whether you have a negative or posi- 
tive data strobe depends on how and 
when your micro will accept data. The 
number of data lines will vary, but as 
long as there are enough lines for ade- 
quate parallel or serial data being trans- 
mitted, the additional lines are primari- 
ly optional as assists to the data trans- 
mission. 

Of course, you can purchase key- 
boards either in kit form or fully as- 
sembled and ready to interface with 
your terminal or micro. 

Keyboard mechanisms vary from 
Hall effect types to capacitive key 
switches to mechanical gold crosspoint 
keys. Some users seem to prefer one 
type over another. 1 have no personal 
preference, as long as the action is fast, 
clean and relatively error-free. 

Now, before you glean every bit of 
data from the accompanying charts, I 
want you to know how they are related 
to one another. First, Charts 1 to 4 in- 
clude terminals only. Charts 5 and 6 re- 
fer to CRTs; and Charts 7 and 8 to key- 
boards. As you can see, essential data 
on CRTs and on keyboards have been 
incorporated into the charts on termi- 
nals. Within the CRT charts is a special 
listing of devices used for video input, 
either through direct video or RF modu- 
lation. 

We’ve included in this article termi- 
nals that are only printed circuit boards. 
Once you interface them to a CRT, 
printer and/or keyboard, you’ll have a 
complete terminal. 

Ohio Scientific's 540 Video Display 
board, an assembled PC board from its 



Challenger IIP personal computer, fea- 
tures formatting of the display from 
32 x 64 to 32 x 32 which allows square 
cells and hence video animation. The 
540 also optionally supports a graphics 
character generator which features low- 
er case and about 170 special charac- 
ters for plots and games. 

Computer Data Systems offers Ver- 
satile 3B and Versatile 4 complete com- 
puter systems that fit snugly into ter- 
minal enclosures. The Versatile line 
uses the 8085 CPU and a Micropolis 
disk operating system along with 24K 
of static RAM. These systems are sleak, 
compact and well -designed. 

Gimix video board for the S-50 bus 
follows the tradition of this young 
computer-oriented company — it’s a 
versatile, but unassuming video board. 
This board works with multiple moni- 
tors or on a master antenna system so 
you can read the display at multiple lo- 
cations. You can also use more than 
one board per system. The fully inter- 
laced El A video output is crystal con- 
trolled. 

National Multiples’ terminal, the 
TVDM, serves as a terminal with op- 
tional tape drives. This three-part sys- 
tem consists of a keyboard, memory 
and driver PC card, and high resolution 
monitor, all for the S-100 bus. The tape 
drives, from 3M, make handy adjuncts 
to this system. 

Telpar recently introduced a full du- 
plex bit serial terminal including a ther- 
mal printer. The T-48C is ASCII encod- 
ed and operates interactively with the 
KB-59C keyboard, which is formatted 
for both Teletype and typewriter capa- 
bility. This silent, compact unit pro- 
duces crisp images but is not excessively 
tiny. 

The Multiterm T4000 from Termi- 
nal Systems uses the Diablo HyType II 
mechanism known for its unique graph- 
ic capability, high speed tabbing and 
backward printing under program con- 




Southwest Technical 
Products’ CT-64 Terminal 



trol. 

Soroc Technology’s answer to a ca- 
pable, low cost remote video display 
terminal is their IQ 120. In addition to 
a 1920 character screen memory, the 
terminal features expansion options in- 
cluding block mode and hard copy ca- 
pability with printer interface. 

Electrolabs named their unit “Dumb 
Terminal for Smart People”. According 
to Electrolabs, this terminal is identical 
in capability to ADM3 and “then some”. 
It’s the only terminal using the 8th bit of 
ASCII code as a parity bit. 

The H9 Video Terminal from Heath 
offers a long-form display (twelve 80- 
character lines), a short-form display 
(forty-eight 20-character lines in four 
columns) and a plot mode for curves, 
graphs and simple figures. Tills termi- 
nal works with the Heathkit 118 or HI 1 
computers as well as with any stand- 
alone or timesharing computer. 

CMC Marketing offers an extensive 
line of terminal computers which they 
call Processor Terminals. Note the 
quantity and size of the built-in disk 
drives for each unit. The start up “jump 
to” routine is a fast way to put your 
terminal on line to the 32K RAM 8080 
CPU. All models are housed in heavy- 
duty aluminum cabinets with power 
supplies, making brownouts a thing of 
the past. 

The CT-64 Terminal from South- 
west Technical Products is a kit featur- 
ing scrolling or page mode operation, 
control character printing, complete 
control character decoding, and other 
features that make it a video monitor 
providing everything needed for a com- 
plete stand-alone terminal system com- 
patible with modems and ASCII com- 
puter systems of every kind. 

IMSAFs Video Data Processor, the 
VDP-80, is a fully integrated twin flop- 
py disk-based system in a single cabinet 
with 32K memory expandible to 196K. 

(Continued on p. 73) 
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TERMINALS 



Manufacturer Information 
No. Company Name 


- Chart 1 

Product Name and Number 


Avail. Avail- 

From ability 


Retail 

Price 


Interface 

Requirements 




1 


CMC Marketing Corp. 


MCS-PT41 2 






RE 


1 


$8250 


NA 




2 


CMC Marketing Corp. 


MCS-PT408 






RE 


1 


6795 


NA 




3 


CMC Marketing Corp. 


MCS-PT312 






RE 


1 


6495 


NA 




4 


CMC Marketing Corp. 


MCS-PT212 






RE 


1 


5995 


NA 




5 


CMC Marketing Corp. 


MCS-PT208 






RE 


1 


4695 


NA 




6 


CMC Marketing Corp. 


MCS-PT1 1 2 






RE 


1 


4395 


NA 




7 


Computer Data Systems 


Versatile 3B; Versatile 4 


DS 


i : 


3295/3995 


NA 




8 


Computer Transceiver S. 


Exeeuport 4000 




MO,RP 


2 


- 


RS232;20mA c.l. 


; accous. coup. 


9 


Datamedia Corp. 


Elite 3052A 






- 


- 


- 


RS232;20mA c.l. 




10 


Dataview, Inc. 


Marquis 






RE,RP 


1 


805 


RS232;20mA c.l. 




11 


Dynabyte 


Naked Terminal 




RE 


1 


350 


SI 00 bus 




12 


Economy Terminals 


ET1/E,ET2,ET2/D 




All 4 


2 


<1500 


RS232;20mA c.l. 




13 


Electrolabs 


Dumb Term’l for Smart P’ple 


MO 


- 


329 


ASCII code 




14 


Electrolabs 


- 






MO 


3 


495-2000 


- 




15 


GIMIX, Inc. 


Video Board 






RE 


1 


198 


S50 bus 




16 


Heath Co. 


H9 Video Terminal 




MO 


1 


530kit... 


RS232;20mA c.l.; std. TTL 


17 


IMSAI Mfg. Corp. 


Video Data Proc. VDP-80 


RE,MO,DS 


2 


6995 


NA 




18 


IMSAI Mfg. Corp. 


Pers’l Comp’g Sys. PCS-80/30 


RE,MO,DS 


2 


1349k 


1449a) NA 




19 


IMSAI Mfg. Corp. 


Video Data Proc. VDP-40 


RE,MO,DS 


2 


- 


NA 




20 


Leigh 


series 800 teleprinters 


(MO) 


- 


- 


8 level 11-bit binary DC code 


21 


Micro-Term, Inc. 


Act IV A + B 






RE, MO 


2 


550;800 


RS232 




22 


Micro-Term, Inc. 


Act I A; Act II A 




RE, MO 


2 


400;550 


RS232 




23 


Nat’l Multiplex Corp. 


TV DM 






RE, NO, DC, RP 


1 


630 


SI 00 Bus 




24 


Ohio Scientific 


540 Video Displan 




RE,MO,DS,RP 


— 


249 


OSI Bus 




25 


Omni Systems Assoc. 


Porta Com 






MO,RE 


- 595 u 1600 n 


Bell 103 Modem 




26 


Problem Solver Sys., Inc. 


TLC 






RE 


1 


995 


RS232 




27 


Processor Tech. Corp. 


Sol-20/ 16 






RE 


1 








28 


Ramsey Electronics 


TH3216; TH6416 




MO 


1 149.95-189.95 


TTL-7 unit ASCII 


29 


Soroc Tech., Corp. 


IQ 125 






RF,DS,RP 


2 


1095 


RS232 and/or 20mA c.l. 


30 


Soroc Tech., Corp. 


IQ 120 






RE,DS,RP 


2 


995 


RS232 and/or 20mA c.l. 


31 


S.VV. Tech. Prod. Corp. 


CT-64 Terminal 




RE, MO 


1 


500 


RS232 Serial 




32 


Space Byte S 


SB85-16 term.mtd.mainframe 


RE,RP 


1 


5900 


NA 




33 


Telecommunications Serv. 


Datapoint 3000/3300/3360 


RE, MO 


1 649.50 up 


RS232 




34 


Teletype Corp. 


Model 42 Product Line 


(RP) 


1000-4000 


20/60mA c.l. or telex neu.line intfc. 


35 


Teletype Corp. 


Model 43 Product Line 


(RP) 


1000-4000 


RS232 




36 


Telpari, Inc. 


PS-48C interactive ther.prtr. 


(MO) 


- 


888 


TTL PLLL, TTL SRL, RS232, 20mA c.l. 


37 


Terminal Sys., Inc. 


Multiterm T4000 




RE,DS,RP 


- 


3095 


RS232 and 20mA c.l. 


Terminals - Chart 2 




















Pr/ Intel./ S-C 


Editing 


S-C 


Int.Pt. 


Scroll Scroll 


Gr. Disp. Mapping 


Baud 




No. 


CRT Dumb Modem 


Capability 


FDS 


/Comp. 


Versa. Method 


Resolutn Technique Rate Features (see footnotes) 


1 


CRT 8080A no 


line 


4x8” 


yes 


fwd. line 


80x24 


— 


75-1 9.2K 


1,2,3,4^+F 


2 


CRT 8080A no 


line 


3 


yes 


fwd. line 


80x24 


- 


75-19. 2K 


1 ,2,3,4 ;!/2+F 


3 


CRT 8080A no 


line 


4 


yes 


fwd. line 


80x24 


- 


75-1 9.2K 


1, 2,3,4 ; j /2+F 


4 


CRT 8080A no 


line 


2x8” 


yes 


fwd. line 


80x24 


- 


75-19.2K 


1 ,2,3,4 ;V2+F 


5 


CRT 8080A no 


line 


2x5” 


yes 


fwd. line 


80x24 


- 


75-19. 2K 


1 ,2,3,4 ;!/ 2 +F 


6 


CRT 8080A no 


line 


5VT 


yes 


fwd. line 


80x24 


- 


75-19.2K 


1,2,3,4;^+F 


7 


CRT 8085 no 


line 


yes 


yes 


fwd. line 


80x24 


char. ROM 75-76K sync 


1 ; j /2+F;+ 


8 


Prntr 6800 yes 


no 


no 


no 


fwd. line 


1 36x... 


- 


110-300 


+ 


9 


CRT dumb no 


- 


no 


no 


- - 


80x24 


- 


to9600 


+ 


10 


CRT dumb no 


no 


no 


no 


fwd. line 


80x24 


- 


50-9600 


Vi+F 


11 


CRT dumb no 


line 


no 


(yes) 


fwd. line 


NA 


char. ROM 300-1 2K 


1 ; , /2+F;+ 


12 


CRT 6502 no 


line, block 


no 


(no) 


fwd. line,scan 


80x24 


- 


50-1 9. 2K 


1,4 ;V2+F;+ 


13 


CRT dumb no 


- 


no 


no 


(fwd.) line 


- 


- - 


1 10-19. 2K 


l,2;!/2+F;+ 


14 


CRT intel. yes 


line, block 


8” 


no 


f + r line,scan 


132x128 bitmap 


150-19. 2K 


1,2,3, 4,5 ;V2+F;+ 


15 


CRT - no 


(sftwre) 


no 


yes 


f+ r - 


64x16 


- 


- 


- 


16 


CRT dumb no 


line 


no 


no 


fwd. line 


80x12 


char. ROM 110-9600 


! /2+F;+ 


17 


CRT+ 8085 no 


line 


2x8” 


yes 


fwd. line 


80x24 


char. ROM .5-9600 5 


1,4;V2+F 


18 


CRT+ 8085 no 


line 


no 


yes 


fwd. line 


80x24 


char. ROM .5-9600 5 


l,4;*/2+F 


19 


CRT+ 8085 no 


line 


2x5” 


yes 


fwd. line 


80x24 


char. ROM .5-9600 5 


- 


20 


Prntr dumb yes 


- 


no 


no 


fwd. line 


- 


- 


110 


- 


21 


CRT F8 no 


line, block 


no 


no 


fwd. line 


80x24 


char. ROM 110-19.2K 


3;‘/2+F 


22 


CRT dumb IIAonly 


line 


no 


no 


fwd. line 


80x24 


char. ROM 110-19.2K 


3;V2+F;+ 


23 


CRT -80/Z80 no 


(sftwre) 


op. 6 


yes 


f + r scan 


80x24 


char. ROM 1 10-19. 2K 


1 


24 


CRT dumb no 


(sftwre) 


no 


yes 


f+r - 


64x32 


- 


- 


+ 


25 


Prntr dumb yes 


- 


no 


no 


fwd. line 


80x... 


- 


16.3K 


- 


26 


CRT Z80 no 


line, block 


nxt 7 


no 


f+r line,scan 


80x24 


char. ROM 75-1 9.2K 


1,2, 3,4;+ 


1 / 
28 


CRT dumb no 


line 


no 


no 


f+r line 


64x16 


char. ROM 110-9600 


+ 


29 


CRT (dumb) no 


line, block 


no 


no 


fwd. line 


80x24 


- 


1 10-19. 7K 


1, 2,3,4 ;’/2+F 


30 


CRT dumb no 


line,block 


no 


no 


fwd. line 


80x24 


char.ROM 75-1 9.2K 


3,4;%+F 


31 


CRT dumb no 


no 


no 


no 


fwd. line 


64x16 


- 


110-1200 


1 ;y 2 +F;+ 


32 


CRT 8085 no 


line 


2x8” 


yes 


f+r line 


80x24 


- 


110-19. 2K 


3;»/2+F;+ 


33 


CRT 7400s 8 no 


line 


no 


- 


f + r line 


82x25 


char.ROM 110-9600 


l / 2 +F;+ 


34 


Prntr intel. no 


no 


no 


no 


(fwd.) line 


132x... 


- 


45.5-225 


- 


35 


Prntr dumb op. 


no 


no 


no 


(fwd.) line 


1 32x... 


- 


110-1800 


+ 


36 


Prntr F8/3870 no 


- 


no 


no 


line 


48x... 


- 


1 10or300 


F; 4 - 


37 


Prntr 8080 no 


no 


no 


no 


f+r line 


- 


graphics 


110-1200 


+ 
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TERMINALS (cont.) 



CRTs - Chart 3 


























Type/ 


Diag.(") 


Colors 


Max. Char. 


Hot or 


Audio 




Char. 


P-PC 


MHz 


Ohm 


Power 




No. CRT 


Scr. Sz. 


Avail. 


Display 


Isolated 


Capability 


Matrix 


VIV 


Band. Imp. 


Requirements 




1 mon. 


15 


b/w 


80x24 


isolated 


— 




5x7 


1. 


22 


75 


1 1 0VAC 




2 mon. 


9 


b/w 


80x24 


isolated 


- 




5x7 


1. 


22 


75 


110VAC 




3 mon. 


15 


b/w 


80x24 


isolated 


- 




5x7 


1. 


22 


75 


110VAC 




4 mon. 


15 


b/w 


80x24 


isolated 


- 




5x7 


1. 


22 


75 


110VAC 




5 mon. 


9 


b/w 


80x24 


isolated 


- 




5x7 


1. 


22 


75 


110VAC 




6 mon. 


15 


b/w 


80x24 


isolated 


— 




5x7 


1. 


22 


75 


110VAC 




7 mon. 

8 NA 

9 mon. 


9 


b/w 


80x24 


- 


- 




5x7 


- 


- 


- 


- 




9 


b/w 


80x24 


(isolated) (none) 




_ 


_ 


_ 


_ 


_ 




10 NA 


NA 


b/w 


80x24 


NA 


NA 




5x9 


- 


NA 


NA 


NA 




11 NA 


NA 


- 


80x24 


NA 


NA 




- 


- 


NA 


NA 


NA 




12 mon. 

13 


12 


P4 


80x24 


isolated 


none 




7x9* 


— 


2 


— 


1 10VAC;25w 




14 

15 


— 


— 


64x16 


— 


— 




— 


— 


— 


— 


— 




16 mon. 


12 


b/w 


80x12 


isolated 


none 




5x7 


- 


- 


- 


110VAC 




17 mon. 


12 


b/w 


80x24 


isolated 


none 




7x10 


1.5 


12 


75 


1 1 0/220VAC;200w 




18 mon. 


5 


b/w 


80x24 


isolated 


none 




7x10 


1.5 


14 


75 


1 10/220VAC;50w 




19 mon. 


9 


b/w 


80x24 


isolated 


none 




7x10 


1.5 


14 


75 


1 1 0/220VAC;! 20w 




20 NA 


- 


— 


— 


- 


- 




- 


- 


- 


- 


— 




21 mon. 


12 


b/w 


80x24 


isolated 


none 




5x7 


- 


- 


- 


115VAC 




22 


— 


b/w 


80x24 


- 


- 




5x9 


— 


- 


- 


- 




23 mod. TV 


12 


b/w 


80x24 


isolated 


std.amp/spkr 


7x9 


2 


10 


75 


1 10VAC;150w 




24 mon. 


- 


b/w 


64x32 


- 


— 




5x7 


- 


- 


— 


- 




25 NA 

26 


— 


— 


— 


— 


- 




— 


— 


— 


— 


— 




27 

28 NA 


NA 


b/w 


64x16 


NA 


NA 




5x7 


NA 


NA 


75 


NA 




29 mon. 


12 


(b/w) 


80x24 


isolated 


(none) 




5x9 


- 


- 


- 


1 15/230VAC 




30 mon. 


12 


(b/w) 


80x24 


isolated 


std.amp/spkr 


5x7 


- 


12 


- 


- 




31 mon. 


9 


green 


64x16 


isolated 


output jack 


6x9 


2.5 


12 


500 


12VDC;10w 




32 mon. 


12 


b/w 


80x24 


isolated 


(bell) 




- 


- 


- 


- 


- 




33 mon. 


12 


P31 


82x25 


isolated 


sgnl tone spkr 


5x7 


T- 


- 


- 


1 17/230VAC 




34 NA 


- 


— 


— 


— 


— 




- 


- 


- 


— 


- 




35 NA 


— 


— 


— 


— 


— 




— 


— 


— 


— 


— 




36 NA 


- 


- 


48x... 


— 


- 




5x7 


- 


- 


- 


- 




37 NA 


— 


— 


— 


— 


— 




— 


— 


— 


— 


— 


Keyboards - Chart 4 
























How 


Keyboard 


Voltage 




N/P 


Data 


Asm./ 










No. 


Encoded 


Configuration 


Requirements 


Strobe 


Lines 


Kit 


Type of Keyboard Mechanism 


1 


ASCII 


Standard 


from unit 




- 


- 


asm. 


High-Tech 






2 


ASCII 


Standard 


from unit 




- 


- 


asm. 


High-Tech 






3 


ASCII 


Standard 


from unit 




- 


— 


asm. 


High-Tech 






4 


ASCII 


Standard 


from unit 




- 


- 


asm. 


High-Tech 






5 


ASCII 


Standard 


from unit 




- 


- 


asm. 


High-Tech 






6 


ASCII 


Standard 


from unit 




- 


- 


asm. 


High-Tech 






7 


ASCII 


U+LC alpha+num pad 110VAC;400w 


positive 


8 


asm. 


reed switch keyboard 


8 


128c. ASCII 


TTY/APL(swtchbl) 110-1 30 VAC 


sync 


- 


asm. 


bit pad; typewriter pad 


9 


ASCII 


Standard 


- 




- 


8 


asm. 


- 








10 


64c.ASCII 


Standard 


1 15-130VAC 


— 


11 


asm. 


— 








11 


NA 


- 




— 




— 


— 


— 


— 








12 

13 

14 


128c.ASCII 


Standard 


1 10VAC;25w 


- 


- 


asm. 


contact style switches 


ASCII 


_ 




_ 




_ 








_ 








15 


ASCII 


- 




8VD08.7A 9 


— 


8 


asm. 


_ 








16 


67c.ASCII 


Standard 


110VAC 




- 


— 


kit 


— 








t 17 


ASCII 


Standard 


main power supTy 


negative 


8 


asm. 


mechanical 






18 


ASCII 


Standard 


main power sup’ly 


negative 


8 


asm./kit 


mechanical 






19 


ASCII 


Standard 


main power sup’ly 


negative 


8 


asm. 


mechanical 






20 


ASCII 


Standard 


— 




- 


11 


asm. 


- 








21 


128c.ASCII 


TTY;Std.+num pad — 




— 


- 


asm. 


- 








22 


1 28c. ASCII 


TTY ; Std. 


- 




- 


- 


asm. 


_ 








23 


ASCII 


Standard 


+5VDC 




neg.+pos. 


- 


asm. 


solid state switch 




24 


ASCII 


Standard + 


— 




- 


- 


asm. 


— 








25 


64c.ASCII 


Standard + num pad 115 VAC 




— 


— 


asm. 


_ 








26 


64c. ASCII 


TTY ASCII Std. 


105-1 30VAC 


— 


— 


_ 


_ 








27 


128c.ASCII 


- 




— 




— 


— 


_ 


_ 








28 


64c.ASCII 


- 




+5VDC@1A max 


— 


11 


asm./kit 


NA 








29 


ASCII 


Standard 


+5VDC 




negative 


8 


asm. 


mechanical 






30 


ASCII 


- 




- 




positive 


7 


asm. 


mechanical switch 




31 


ASCII 


Standard 


+5,-12VDC 


either 


8 


asm./kit 


mechanical keyswitches 


32 


ASCII 


Standard 


110VAC 




- 


- 


asm. 


— 








33 


ASCII 


Standard 


117/230VAC 


— 


- 


asm. 


magnetic key switches ;diode matrix ;n-key r/o 


34 


50c.CCITT 2 


TTY/Typewr+numpad 104-127VAC;125w 


- 


- 


asm. 


Hall effect 






35 


ASCII 


TTY/Typewriter 


115VAC; 


205w 


— 


— 


asm. 


Hall effect 






36 


ASCII 


TTY/Typewriter 


- 




- 


- 


asm. 


- 








37 


APL 


Selectric (IBM) 


110VAC@3A;120w 


— 


— 


asm. 


- 
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CRTs 



Manufacturer Information — Chart 5 


















No. 


Company name 








Avail. 


Avail- 


Retail 




Interface 




Product Name & Number 


From 


ability 


Price 




Requirements 




1 


AEG-Telefunken Corp. D5-100 CRT 






MO 


1 


48. 




Tube only. Req. electronics + 


2 


Computer Warehouse Video Monitor 




MO 


1 


150. + 








3 


Electrolabs 


Sylvania Monitor (used) 17” 


MO 


1 


24.95 up 


Composite Video 




4 


Image-2 1 


IMV-12A Monitor 




MO 


1 


. 




Composite Video 




5 


Panasonic 


140AYB31 CRT 




MO 


3 


— 




Tube only. Req. electronics + 


6 


Telecom. Services Co. Datapoint 3000/3300/3360 


RE,MO 


1 


649.50+ 


RS232(20ma pr.output only avail) 


CRTs 


— Chart 6 






















Type/ Diag.(”) 


Colors Max char 


Hot or 


Audio 


Char. 




PPC 


MHz Ohm 


Power 


No. 


CRT Scr. Sz. 


Avail. Display 


Isoltd 


Cap. 


Matrix 




VIV 


Bandw. inp. 


Req. 


1 


(CRT) 2” 


b/w 








625 lines res. 





__ 







2 


Mon. 12” 


P39 grn 80x24 


150. 


None 


7x9 




1.4 


16 


50 


115VAC;60W 


3 


Mon. 




















4 


Mon 9”-17” 


b/w 


— 


— 


600-800 LI res. 


— 


— 





— 


5 


(CRT) 5” 


b/w (int.grat) 


— 


• 


— 




— 


— 





— 


6 


Mon. 12” 


b/w 80x24+ 


150. 


— 


— 




2 


15 


75 


110VAC 


1 


UHF tv any 


b/w -col 


(150) 


And io 







— 








+5,+ lV/bat. 


2 


any tv any 


b/w-col 


(150) 


4.5MHz' 




— 


— 


15V/50ma 


2ma MAK 


3 


any tv any 


— 


(150) 


4.5MHz 2 




.25-5V 


— 


— 


35W 


4 


int.mod. 9”orl2” 


b/w 96 x 


150. 


— 


— 




.6-4V 


>10 75 or 5K 


117AC 


Special Devices Re: CRTs 




























Avail. 


Avail- 


Retail 




Interface 




No. 


Company name 


Product Name & Number 


From 


ability 


Price 




Requirements 




1 


ATV Research 


Micro-Verter MVX500 




MO,RE 


1 


35. 




RF coup.dir.into UHF tuner input+ 


2 


ATV Research 


Pixe-Plexer PXP4500 




MO, RE 


1 


24.50 




Std. compos, video + 


3 


ATV Research 


Pixe-Verter PXV-2A 




MO, RE 


1 


8.50 




Std. compos, video: 


<3 ma 


4 


Pickles & Trout 


TVM-41 TV Mod Kit 




RE, MO 


1 


20. 




Std. compos, video + 



KEYBOARDS 



Manufacturer Information — Chart 7 

No. Company name Product Name & Number 


Avail. Avail- 

From ability 


Retail 

Price 


Interface 
Req uirements 


1 


Cherry Elec. Prod. Corp. “PRO” B70-05AB 


MO,DS,RP 


1 


135.* 


TTL output positive logic 


2 


C.P. Clare & Co. 


(Solid state keyboard) 


MO (+) 


— 


— 


SRL and/or PLLL I/O 


3 


Data Interfaces 


KSA-35 keyboard 


MO 


— 


— 


— 


4 


The Digital Group 


Key /Comp-keyboard 


RE, MO 


2 


245. 


8 bit TTL/ASCII PLLL 


5 


EECO 


Programmable Keybd. 


RE, MO 


— 


— 


— 


6 


Electrolabs 


Cherry “Pro” 




MO 


1 1 


19.ea-3/99. 


8 bit ASCII PLLL 


7 


Geo. Risk Indust. 


Model 7 16 HexPad 


RE, MO ,DI,RP 


1 


29.95K 


4 bit Hex + STR 


8 


Geo. Risk Indust. 


Model 753 




RE,MO,DI,RP 


1 


59.95K 1 


Std. ASCII PLLL+strobe output 2 


9 


Geo. Risk Indust. 


Model 756 full ASCII kbd. 


RE, MO ,DI,RP 


1 


150. 


7 bit ASCII PLLL+strobe output 3 


10 


Geo. Risk Indust. 


Model 771 




RE,MO,DI,RP 


1 


150. 


7 bit ASCII PLLL+strobe output 4 


11 


MicroAge 


MKB-2 keyboard 


MO(+) 


-- 


149. 


PLLL, strobe or pulse 


12 


Static Systems Corp. Liq. Crys. al.num. display 


— 


— 


— 


(SRL) 


Keyboards — Chart 8 
















How 


Keyboard 


Voltage 


N/P 


Data 


Asm./ 




No. 


Encoded 


Configuration 


Requirements 


Strobe 


Lines 


Kit... 


Type of Keyboard Mechanism 


1 


ASCII 


Standard 


+5VDC 


N and P 


8 


asm. 


gold cross-point 


2 


(optional) 


(Standard) 


- 


- 


- 


asm. 


capacitive key switch 


3 


ASR-33 TTY 


Std. + num pad 


- 


— 


- 


asm. 


gold cross-point 


4 


ASCII 


ASCII 


+5VDC@1A max Positive 


7 


asm. 


capacitive keyswitch 


5 


(optional) 


(Standard) 


- 


- 


- 


asm. 


- 


6 


ASCII/TTY 


Standard 


+5VDC@.35A 


neg or pos8 


asm. 


gold cross-point 


7 


Hex 


Hex (4x4) 


+5VDC@30mA N or P 


4 


asm./kit 


gold cross-point 


8 


ASCII 


ASCII 


+ 5VDCf a '15mA‘ N or P 


8 


asm. /kit 


double gold cross-point mech sw. 


9 


ASCII 


ASCII 


+5VDC(®15mA 2 N or P 


8 


asm./kit 


double gold cross-point mech sw. 


10 


ASCII/TTY 


ASCII/TTY 


110 VAC 


N or P 


8 


asm. 


double gold cross-point mech sw. 


11 


ASCII 


(Std.) + num pad 


+5VDC, +12VDC 


- 


asm. 


- 


12 


“Selectric” 


Standard 


+5VDC;15juw 


— 


— 


asm. 


Hall effect solid state keys 



FOOTNOTES 

i-or 5x7; 2-15.7 or 18.972 mHz; 3-2x8” and 2x5%”; 4-2x8” and 1x5%”; 5-asyne/ 30.5-56K sync; 6-also tape drives available; 
7— to be included in the next model; 8— semi-intelligent using the 7400 scries; 9-and -12VDC(^.04A. 

Blank spaces in these charts result from lack of adequate information from the manufacturer or supplier. 
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IMSAFs Video Data 
Processor VDP-80/1000 



(Continued from p. 69) 

Additional floppy disks can provide 
more than 5 megabytes of additional 
data. 

The VDP-40 and the Personal Com- 
puting System (PCS-80/30) are two ad- 
ditional terminal/computers manufac- 
tured by IMS A I. The VDP-40 is similar 
to the VD P-80, but differs in the size 
of the CRT and the floppy disk drives. 
The PCS-80/30 also provides sophisti- 
cated terminal functions along with the 
microcomputer operations. 

Telecommunications Services offers 
completely refurbished Datapoint CRT 
terminals at about one-fifth (and up) 
the original price. Each unit comes with 
a 90-day guarantee, an excellent appear- 
ance, new faceplate and (if necessary) 
repainted cabinet. Check the features on 
these terminals. They are “used” but 
still have a long life to offer you. 

Economy Terminals lists their ET1/ 

E, ET2 and ET2/D terminals, which in- 
clude controls for brightness, DIP 
switches for parity, stop bits and edit- 
ing modes. These 6502-controlled ter- 
minals offer a bundle of features pack- 
aged into an economical system. 

Microterm markets four different 
models: Act-IA, Act-IVA and B, and 
Act-IIA. All four reasonably priced 
units are professional in appearance and 
have had excellent user response. The 
manufacturers say that even IBM is a 
repeat customer! 

The Naked Terminal (VT801-1) by Dy- 
nabyte allows for status bit to be either 
positive true or negative true and may be 
assigned to any bit of the status word. The 
status port may be addressed anywhere. 
According to the manufacturer, no sup- 
port software is required. 

The Marquis, marketed by Dataview, is 
a truly quiet terminal, with neither fans, 
nor other objectionable noise features. 

The two-year warranty offers extensions 
at a small charge. 

Ramsey Electronics offers the Cyber- 




Cherry Electrical Products’ 
“PRO” Keyboard 



nex terminal card kits. Both models 
TH3216 and TH641 6 offer full cursor 
control, complete stand-alone opera- 
tions, UART included on-board and 
sockets for all ICs. The TH6416 has the 
sync brought out to a connector for ex- 
ternal uses such as titling. All timing is 
syncronous-derived from one crystal, 
using +5V DC only. 

Problem Solver Systems introduced 
their TLC which includes 1 6 fully pro- 
grammable function keys. There is space 
on board for 8K EPROM and 8K RAM 
as well as a printer output port. 

Computer Transceiver Systems re- 
cently announced a low-cost, 16-pound 
send/receive portable terminal with a full 
136 columns. This terminal, the Execu- 
port 4000, provides ASCII, APL or IBM 
PTTC/EBCD codes with operating speeds 
up to 30 cps. Many new features, inclu- 
ding true upper and lower case printing, 
tabbing, built-in testing, print position 
display, buffered carriage return and par- 
ity error detection, are incorporated into 
the terminal. 

Cherry Electrical Products’ Pro B70- 
05 AB keyboard features five unassigned 
re-legendable keys. The unique alpha lock 
key changes the keyboard from type- 
writer to teletypewriter code outputs. 

All keys are hard-wire programmable, and 
and customizing is easy. 

George Risk Industries offers several 
keyboard kits for professionals as well as 
hobbyists. Model 771 includes a wrinkle 
finish desk top all-steel enclosure and 
a standard “D” series 25-pin interface 
connector. Model 753 offers three user- 
defined keys for custom programming. 
Model 756 is based on either positive or 
negative logic, uses gold contact, low 
bounce and according to the manufac- 
turer, was specifically designed for use 
with all microcomputer systems. Check 
out the variations in the specs on the 
chart. 

Pickles and Trout’s TVM-41 TV modi- 
fication kit (for direct video input) is de- 




Image-2rs 
Video Monitor 
IMV-12A 



signed primarily for Hitachi model TVs 
and includes a 5-foot video cord and a 
tool for adjustment of picture height and 
width. 

ATV Research offerings include three 
very simple, yet high quality devices for 
RF modulated input to standard TV sets. 
The Pixe-verter, a transistorized modula- 
ted oscillator, works on all TV cameras, 
VTRs, computers, video games and so 
forth. It accepts digital or analog video 
from 0.25 to 5V DC. Wide bandpass 
allows color and 4.5 MHz optional sound 
subcarrier operation. 

The Micro-verter, also by ATV Research, 
is designed to interface microcomputers to 
color or monochrome television by opera- 
ting in the UHF channels above channel 
14, beyond the normal range of switching 
harmonics which interfere with video qual- 
ity on the VHF channels. 

Pixe-Plexer is a more sophisticated Pixe- 
verter designed for multiplexing and inter- 
facing color and luminance video signals 
plus audio for display on any regular TV 
via the antenna terminals. 

Image-21 , a division of ATV Research, 
deals with CRT monitors for computer 
and CCTV applications. Screen sizes range 
from 9” to 1 5” and resolution from 600 
to 800 lines. Each unit carries a year’s 
warranty on parts and service. Sharp-edge 
resolution for easy character recognition 
is one of the main features of these moni- 
tors. 

Now that you have an overview of ter- 
minals, CRTs and keyboards, you can as- 
sess your own requirements and decide 
what best fulfills your needs — either from 
our lists, from your local computer re- 
tailer or from mail order businesses. Hun- 
dreds of potential terminals and terminal 
systems could be listed, but for the sake of 
space and efficiency we’ve sampled only 
a few of the largest sources with the best 
reputations. Wc hope these listings will 
help you find the unit you need in addi- 
tion to giving you practical buying infor- 
mation. □ 
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FIRMWARE FACTS 



Voltage on the Level 

BY AUSTIN LESEA AND RODNEY ZAKS 



In my wanderings forward I have found 
many frustrated computer hobbyists 
wandering backward. Hardware people 
do not know a compiler from an inter- 
preter. Software people pick up the 
wrong end of the soldering iron. The 
solution here is obvious: join forces, 
friends. Become firmware people, com- 
puter designers — people who can mas- 
ter the technology, and not be mas- 
tered by it. 

In an effort to get designers think- 
ing along these lines, I have prepared 
this column on a design area that baf- 
fles the software people, as well as 
bothering hardware people. 

How do you take what comes out of 
the wall and transform it into +5.00 
volts at 10.00 amperes? How do you do 
it economically, without endangering 
your computer’s health and well being? 
Let us start at the beginning. 

Initially, we have 117 volts RMS at 
60 hertz coming from the wall socket. 
What does that mean, exactly? The 
stated voltage is the value of the pres- 
sure or force electrons have at the con- 
tacts of the socket. The RMS indicates 
Root Mean Square, which is the aver- 
age voltage present. The 60 hertz indi- 
cates that the voltage changes from 
positive to negative and back again 60 
times per second. 

The shape of the voltage versus 
time is that of a sine wave. The peak 
value of this sine wave is 1 .414 times 
the RMS value and for the 117 volt 
wall socket it is about 165 volts. The 
peak to peak value is twice the peak 
value, or 330 volts peak to peak. 

Usually the wall socket will have a 
current rating also. Electrical current 
measured in amperes is the quantity 
of electrons which flow by a given point 



Product sections , with their 
many undefined electronics 
terms , sometimes leave hobby- 
ists confused. Such terms as 2v 
at 255 amps, 100/117 VAC 
at 60 Hz, peak values , RMS, 
70 VA operating and heat sinks, 
have meanings not immediately 
clear. Many, on occasion, even 
send you to a text book - if 
you can find one readily. 

Personal Computing plans to 
bring you reports of this kind, 
dealing with the language of elec- 
tricity and electronics, to better 
help you understand and select 
computer hardware without hav- 
ing to become an electrical or 
digital engineer. 



in one second. Larger currents require 
physically larger wires so the current 
flow will not be impeded. 

Typical wall sockets have wires large 
enough to safely carry 20 amperes. If 
the current flow becomes impeded by 
a resistance, energy is wasted in the 
form of heat. The amount of energy 
lost is related to the voltage drop across 
the resistance times the current that is 
flowing through it. Power is measured 
in watts and equals the product of volts 
times amps. In fact, because a comput- 
er generates no mechanical work, no 
light, and performs no chemical reac- 
tions, the computer is really nothing 
more than a heater. It takes power 
from the wall socket, and uses it to re- 
arrange numbers and perform computa- 
tions. Remember, when things begin to 
warm up power is being dissipated. 

Now, at the other end, we have cir- 
cuit boards of logic which demand var- 



ious voltages at various currents. In the 
simplest case, we require +5.0 volts ±5%, 
at 3 amperes, DC. That does not sound 
at all like the wall socket. In fact, we 
have to transform the wall voltage sup- 
ply into a suitable supply before we can 
do anything. Let us analyze the require- 
ments. 

The 5.Q volts already mentioned is 
the pressure or voltage that our ma- 
chine needs. The maximum current 
that can be drawn is 3 amperes. This 
means that our supply will deliver 1 5 
watts of power to the circuits, at the 
maximum. The ±5% tolerance tells us 
that the voltage must be between 4.75 
and 5.25 volts. Out of this range, the 
circuit will not work. DC is direct cur- 
rent and the wall socket AC or alter- 
nating current. The 5 volts is a constant 
voltage that never changes polarity, 
(which means that the electrons flow in 
only one direction). 

To use our wall socket we must re- 
duce its voltage, change it to DC, and 
regulate it to within the required toler- 
ance. This is transforming, rectiflng, and 
regulating, respectively. 

Transforming the voltage means we 
are going to step it down to a suitable 
value. General supply-design rules dic- 
tate that this voltage should be twice 
the regulated output after rectification. 
The rectifiers will deliver the peak value 
of the reduced AC voltage, so we must 
divide the desired value by 1.414. In 
this case, we would like 10 volts unreg- 
ulated DC before the regulator. Divid- 
ing by 1 .414 we get 7.07 volts RMS. 
Thus we need a transformer that will 
shrink 117 volts down to 7 volts. The 
current required is 3 amperes at 5 volts. 
We will still draw 3 amperes from the 7 
volts of the transformer because the 
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rest of the voltage will be used as mar- 
gin for the regulator. Power required 
then at the secondary terminal of the 
transformer is 21 watts. Transformers 
are 80% efficient, therefore we will 
draw 26.25 watts from the wall socket. 
How many amperes at 1 1 7 volts is this? 
It is 26.25 divided by 1 17 or 0.22 am- 
peres. 

Our transformer is a 26 watt size, 
with a 1 17 to 7 volt turns ratio. The 
output is rated at 3 amperes, RMS. 

Now we must change the sine wave 
at 7 volts into direct current. Using rec- 
tifiers which will force electrons to flow 
in only one direction, we change the 
AC voltage into a pulsating DC voltage. 
Basically, by arranging four diodes we 
can move the lower half of the sine 
wave up to the top. This waveform then 
has half sine-waves next to each other, 
10 volts peak tall. By placing a capa- 
citor on the output of the diodes, the 
peaks can be smoothed out to fill the 
valleys. We now have our unregulated 
10 volts DC. 

The regulator will do its best to keep 
5 volts exactly on target by throwing 
away, in the form of heat, the unused 
power. Here, we throw away 5 volts of 
whatever current is being drawn. At the 
maximum, this will be somewhat less 
than 5 volts (due to peak-and-valley fill- 
ing to about 7 volts DC under full load) 
times 3 amperes. At full load this is 2 
times 3 or 6 watts. Thus, if the input 
to the regulator falls below 7 volts, 
which here will be the minimum volt- 
age before the regulator ceases to reg- 
ulate, the output 5 volts will drop also. 
To insure against this problem, the AC 
stepped down voltage is normally spec- 
ified at 10% less than the doubled value 
of the required output voltage. If the 
wall socket goes above 1 17 volts, we 
will just throw away more heat in the 
regulator to keep the output constant. 

If the wall socket voltage drops, we can 
regulate until about 90 volts. 

Now we have to choose the regulat- 
or. We can either design our own from 
discrete components, or find a mono- 
lithic device. In our case there exists 
the LM323 three ampere 5 volt regulat- 
or chip. We connect the unregulated 7 



to 10 volts into the IN pin, and 5 volts 
+5% appears on the OUT pin up to a 
current level of 3 amperes. If any larger 
current is drawn, or the regulator gets 
too hot, it will automatically shut down 
without damage. 

The regulator package must be care- 
fully mounted on a suitable heatsink. 

At the worst, we must dissipate 18 
watts. (This is 10% high line voltage 
with maximum current being required 
on output.) An 18 watt heatsink is 
about 4” by 6” with 8 one-inch high 
fins, in still air. 

Besides heat sinking, caution is nec- 
essary in the layout to avoid oscillation 
or instability. The input is bypassed 
with a 0.1 microfarad capacitor. The 
output is tested similarly. The capacit- 
ors are mounted less than one inch 
from the regulator. 

You must never increase these 
values to solve an oscillation problem. 
Higher value capacitors have too much 
internal inductance to function effec- 
tively. You will actually make it worse. 
If a problem exists, check layout, 
grounding, and the bypass capacitors. 
High quality ceramic or tantalum ca- 
pacitors are required, which have low 
internal inductance. 

Transforming, rectifying, filtering, 
and regulating are the basic require- 
ments discussed. At each step many 
choices have been made. In this article 
most steps were simplified. The real ex- 
perts in this field are the O.E.M? sup- 
pliers (original equipment manufactur- 
ers.) 

O.E.M. power supplies are manu- 
factured in quantities of hundred thou- 
sands. Cost in one or two quantities 
runs about a dollar per watt. The supply 
reflects the amount of engineering 
money spent and the power unit will 
probably never go bad if specified prop- 
erly. Most minicomputer and micro- 
computer manufacturers start with 
healthy O.E.M. power supplies rather 
than risk the company’s reputation on 
bad power supply design techniques. 

Power supplies are not simple. In 
fact, the design of a good power supply 
will cost as much as the rest of the sys- 
tem, if done properly. □ 



Figure 1 




AC line voltage: a sine wave with 165 
volt peaks. Time between peaks is 1/60 
of a second. 



Figure 2 



SECONDARY 




PRIMARY 



A transformer: for stepping the AC 
line voltage down or up to another 
value. (In this case we are going from 
117 down to 7.) The ratio of input 
to output depends on the number 
of turns of wire on the primary and 
secondary. 



Figure 3 

TRANSFORMER 



RECTIFIER 

DIODES 



117 

vac 




Full wave bridge rectifier: the lower 
half of the AC voltage is “flipped” 
over to the top by commutation of 
the diodes. The filter capacitor smooths 
this pulsating current into “raw D.C.” 
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Get Some 
Answers 




If you’re a top or middle manager who knows 
little about minicomputers and the problems 
they can help solve, then you’re just the person 
we can help. 

Twice a month — in easy-to-read, easy-to-understand 
articles — you’ll discover how your colleagues in business, industry and 
science use — or sometimes abandon — minicomputer solutions to problems. 

You may be able to apply their solutions directly to your problems, use their 
solutions to spark your own ideas or you may develop solutions wholly your own . 

No other publication gives you as much know-how about minicomputers 
and how they help solve business problems as MINICOMPUTER NEWS — 
and all for just $9.00/year. Just fill in the coupon below and we’ll start 
helping you right away. 



Minicomputer News 

The newspaper that gives real coverage 
to the rapidly growing minicomputer market. 



Minicomputer News 

1050 Commonwealth Ave.. Boston, MA 02215 



RATES 


1 yr. 


2 yrs. 


3 yrs. 


U.S. 


$9 


$15 


$18 


Canada & Mexico 


$15 


$25 


$30 


Other foreign — 
Surface 


$40 


$70 


$80 


Air 


$60 


$100 


$120 



Name Title 

Company_ Zip. 

Address 



City. State Zip. 

Outside U.S.A.: Country Name 



I buy/specify (circle all that apply) 

1. Minicomputers 

2. Small business systems 

3. Intelligent terminals 

4. Microcomputcrs/processors 

5. Add-on memories 

6. Disk/tape drives 

7. Printers/plotters 

8. Interactive terminals (CRT/hardcopy) 

9. Punched tape/card/OCR equipment 

10. Modems/multiplexers 

1 1 . Soft ware/support services 

12. Word processors 

13. Work stations/enclosures/secured systems 

14. DP supplies 



My business/industry (circle one): 

1. Finance/insurance/real estate 

2. Wholesale/retail trade 

3. Industrial/consumer products mfr. 

4. Utilities/communications/transport 

5. EDP services 

6. Health care/education/law 

7. Printing/oubl ishing/word processing 

8. Petroleum/chemical/minmg/construction 

9. Government/military 

10. Minicomputer/penpheral manufacturer 

11. Turnkey systems/software 

12. Consulting (EDP) 

13. Research 



My job function/title (circle one): 

1. General/corporate management 

2. Financial management 

3. DP management 

4. Engineering management 

5. Marketing management 

6. Systems/applications eng. 

7. Consultant 

8. Purchasing/procurement 

9. Sales/distribution 

A. Education/Library 
Z. Other 



NOTE: The information jn the buy/use, business/industry and function/title columns is needed for statistical purposes so 
that we know who our readers are and what products interest them. 



To orcjer your subscription, clip this coupon and mail it with your check or money order. 



PC/7 
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Computer Chess 
Progra mmi ng 



BY MIKE VALENTI 



Following is a summary of steps you 
must take in developing a computer 
chess program. Details of recom- 
mended programming techniques are 
not included. (Details may be found in 
Valenti’s thesis running in the comput- 
er chess section.) An overall approach 
of the technique is described. This ba- 
sic method was used in developing 
Chute , a chess program, on a large IBM 
system at the University of Toronto. 

Basic Rules 

Details of some of the legal moves can 
get fairly involved. Most programmers 
would miss these details at first glance. 
This situation can be rather embarras- 
sing at a later date, when you discover 
your program made an illegal move, 
especially in a tournament, which is 
where most program bugs show up. 

For instance, in castling, you must 
make sure that the king is not in check 
on any of the squares between the king 
and the rook. But the computer some- 
times stumbles past this rule. Another 
common oversight is moving a piece 
that is pinned against your own king, 
thereby exposing your king to an at- 
tack, which is illegal. 

Internal Representation 

You must decide how to store infor- 
mation about the chess board in the 



computer. For instance, the board it- 
self should be stored as a 10 x 12 ar- 
ray, rather than the most obvious 8x8 
array. By placing special indicators in 
the squares outside the 8x8 playing 
area (which is imbedded in the 1 0 x 1 2 
array as shown in Figure 1), it’s easier 
to check for legal moves for all pieces, 
including the Knight. 

This 10x12 board can be simply 
stored as a vector of dimension 1 20, 
and the values in the vector can indi- 
cate the type of piece, or empty 
squares. I used a 1 2 x 1 2 board in 
Chute , not realizing that 10x12 was 
sufficient. Figure 1 shows a sample 
board with numeric values for pieces, 
empty squares and off-board squares. 
The values are as follows: 



White Pawn 


1 


Black Pawn 


-1 


White Bishop 


2 


Black Bishop 


-2 


White Knight 


3 


Black Knight 


-3 


White Rook 


4 


Black Rook 


-4 


White Queen 


5 


Black Queen 


-5 


White King 


6 


Black King 


-6 


Empty square 


0 


Off-board sq 


99 



Input and Output of moves 

This is the first step in programming 
chess. You must enter a move some- 
how, and display a board. One way to 
recognize moves is to use a simple no- 
tation, such as algebraic notation, 



where the rows of the chess board are 
labelled 1 to 8, and the columns A 
through H. More involved notations 
could be recognized, but would require 
much more work, such as P-K4 and 
N-QR3. 

When displaying a board, a number 
of notations could be used as shown in 
Figures 2 and 3. In Figure 2, the pieces 
are indicated by a two-letter code with 
B for black and W for white, followed 
by the type of piece (R for rook, P for 
pawn). White squares are shown by ~, 
and black squares by **. 

Figure 3 shows a more abbreviated 
board, where black pieces are indicated 
by the minus sign in front of the type. 



8 


BR 


BN 


BB 


BQ 


BK 


BB BN 


BR 


7 


BP 


BP 


BP 


BP 


BP 


BP BP 


BP 


6 


— 


** 


— 


** 


— 


** 


** 


5 


** 




** 




** 


** 


.. 


4 




** 


.. 


** 


„ 


** 


** 


3 


** 


.. 
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Figure 


2: Sample printing of chess board 
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D 
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G H 





Figure 3: More compact printing of 
chess board. 



At this stage in writing your chess 
program, you haven’t expended too 
much effort, but you have something 
to work with. Namely, you can enter a 
move and display the chess board. Now 
things start to get exciting, as you have 
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9 
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99 


4 
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99 
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0 
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0 
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99 
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0 


0 


0 


0 
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99 
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0 
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0 


0 


0 


0 


99 
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99 


0 


0 


0 


0 


0 


0 


0 


0 


99 


9 


99 


1 


1 


1 


1 


1 


1 


1 
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99 


10 


99 


4 


3 


2 


5 


6 


2 


3 


4 


99 


11 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


12 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


Figure 1 : 


Internal storage of chess board (at the start of a 


game). 
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established the frame work for com- 
municating with your program. 

Legal Move Generation 

Here you generate all the legal moves 
from a given position. You would start 
first with the simpler pieces (moving 
pawns straight ahead), then work on 
the more complicated moves (moving 
the knights). You also have to worry 
about special moves, such as en-passant 
pawn captures and castling. At the end 
of this phase you should be able to pro- 
duce a list of all the legal moves from a 
given position. Careful programming is 
necessary now. 

Chances are you will miss some 
moves, but these will show up in later 
testing. In developing Chute , a nasty 
bug showed up several months after I 
thought it was performing all legal 
moves. In a position where the king 
was on the left edge of the board and 
an enemy pawn was on the right edge 
of the board but a row above, it 
thought the king was in check. This 
failure was due to improper checking 
for the edge of the board. Chute had 
played in the First Canadian Computer 
Chess Championships (Waterloo, On- 
tario, 1974) with this bug, but luckily, 
the situation did not occur. Later test- 
ing uncovered it. 

Position Information 

You’re now getting into the “guts” of 
the program. This is where you look 
for various features about a particular 
position. Starting out, you would check 
for simple things, such as which squares 
are being “attacked”. If many squares 
are under attack this could indicate a 
good position. Then you might check 
for those enemy pieces that are attack- 
ing your own pieces and see if the at- 
tack is damaging or not. (You must de- 
cide whether you would lose material 
in an exchange). More complicated 



situations could be explored, such as 
pinning enemy pieces. 

At this point you must decide how 
to store this information. For instance, 
you could use a bit-array (or table) to 
show which enemy squares can be at- 
tacked by your pieces. 

Now you must assign numeric values 
to the various types of pieces (not to 
be confused with the numeric codes 
shown in Figure 1 ). A simple value as- 
signment is: 

Pawn = 1 
Bishop = 3 
Knight = 3 
Rook = 5 
Queen = 9 

King = 99 (for convenience) 

This value assignment doesn’t consider 
such things as two bishops being more 
valuable than two knights. 

Move Evaluation 

Making the moves one by one, you eval- 
uate them, using the information men- 
tioned in the preceding paragraphs. 

You make decisions as to whether vari- 
ous features are good or bad. These de- 
cisions are usually grouped together in- 
to “heuristics” (searching a tree for 
problem solutions). 

For instance, a heuristic for posi- 
tioning rooks would check to see if it 
is on an open file, or behind his own 
passed pawns. By this time, your pro- 
gram would be able to play legal chess 
and make some reasonable moves (for 
a computer). However, it would easily 
get into trouble, as it has no “look- 
ahead”. 

The Look Ahead 

Here the program makes plausible 
moves internally and tries to determine 
how the opponent might respond. A 
“game tree’ would be constructed 



showing what position you would 
reach with your move. Figure 4 shows 
a possible simple game tree for white’s 
move at the beginning of a game (as in 
Figure 2). 

Figure 4 shows how white might 
make two moves at the start of the 
game, namely E2E4 or D2D4, and then 
shows possible responses by the op- 
ponent to each of these moves. Scores 
would be associated with these posi- 
tions, and the computer would choose 
the move that would attain the best 
position. At this stage you have a pro- 
gram which plays a reasonable game 
of chess and avoids some obvious blun- 
ders by using the jook-ahead technique. 

Book Openings 

Most programs require some guidance 
at the beginning of a game. Just as hu- 
mans use standard openings, programs 
can use pre-selected moves from a 
“book” of recommended openings. 
Some programs have very extensive 
books covering thousands of opening * 
possibilities. Chute used a different ap- 
proach, with a very small book (only 
40 or 50 variations). Non-standard 
openings were used by Chute to throw 
other programs out of their books. 

This approach proved successful when 
playing computers, but could leave the 
computer at a disadvantage when play- 
ing against a human player. 

Other Items 

At this stage you could introduce more 
advanced features into your program, 
such as tree-pruning. 

Alpha-Beta tree-pruning is a tech- 
nique that saves considerable computer 
time in the look-ahead step. Basically, 
if the computer sees a bad position in 
the look-ahead, this technique prevents 
further evaluation of the move. For a 
human player, this is a simple concept; 
namely, if a move looks bad, you don’t 
spend more time trying to see if it could 
look worse. 

Another useful feature in developing 
your program is a command language to 
control the use of the program. This al- 
lows you to enter a non-standard start- 
ing position, to take back moves (use- 
ful in tournaments when you type the 
wrong move by mistake) and to adjust 
evaluation parameters. 

The steps outlined above are some 
of the phases I went through in devel- 
oping Chute on a large IBM computer 
system. For use in a microcomputer, 
some of the steps would have to be 
combined or abbreviated due to the 
limitations of the smaller machine. 

But the basic concepts are the same. □ 









! STARTING POSITION 






E2E4 ! 


k 




D2D4 ! 


WHITE MOVES 














BLACK 

MOVES 


E7E5 * 




G8F6 * 


D7D5 -3 




B8C6 s 




Figure 4: Simple game tree at start of game. 
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COMPUTER CHESS 



Cyber 176 tops Toronto 



Chess Tournament 




The world’s computer chess champion, David Slate (part of programming team of Slate and 
Larry Atkin). 



The overflow audience of chess enthu- 
siasts and computer experts attending 
the International Federation for Infor- 
mation Processing Conference in Toron- 
to watched a team from Northwestern 
University, Evanston, Illinois, using a 
Control Data super-scale CYBER 176 
computer system, take the world com- 
puter chess championship. 

Developed over the past seven years 
by David Slate and Larry Atkin of 
Northwestern University, the winning 
computer program, called Chess 4.6, 
represents 20 to 22 man-years of devel- 
opment time. It is “A” rated by the 
United States Chess Federation and has 
a performance rating of high expert. Ac- 
cording to David Levy, international 
chess master who handled the commen- 
tary for the Toronto tournament, with 
continued development, in a few years 
this class of computer program will be 
unbeatable by a human player. 

Computer experts recognize com- 
puter chess as having gone beyond a 
game and become a critical exercise in 
developing machine intelligence. Control 
Data experts explain that chess is a game 
of infinite variety demanding massive 
computations from which the compu- 
ter can come to a conclusion where 
there is no “yes” or “no” answer. 

The CYBER 176 computer system 
used by the Northwestern team is one 
of the largest commercially available 
computers and works at speeds of be- 
tween 12 and 15 million instructions 
per second. The system used for the 
tournament was located at Control 
Data’s engineering laboratories in Ar- 
den Hills, Minnesota and passed instruc- 
tions for each move over a telephone 
linkage to Toronto. For each move, the 
computer analysed every possible move 
for the next six plays and then analysed 
up to 22 moves beyond likely moves. 
This meant an average of more than 
400,000 positions were examined per 
move and in some instances up to sev- 
eral million. 

(From “INFO”, Volume 7, No. 8. Pub- 
lished by Control Data Canada Ltd., 
Willowdale, Ontario) 



David Slate, an expert-rated chess 
player, said that the tournament play is 
a critical test of the computer system 
and its performance under pressure. “In 
chess,” he said “anything can happen. 
And does.” 

There were 1 6 competitors in the 
tournament representing Canada, the 
U.S.A., USSR, Sweden, the Netherlands 
and the German Federal Republic. The 
largest computer system competing was 
the CYBER 176. 

Most of the entries were affiliated 
with university computer research 
groups. In the case of the winning team 
from Northwestern University, the 
computer system time was donated by 
Control Data and it was Control Data’s 
Dr. David Cahlander who adapted the 
Chess 4.6 program to the CYBER 176. 
Dr. Cahlander is a Computer systems 
expert who worked on the development 
of the Network Operating System for 
the CYBER 176 which enables it to 
handle chess as well as scientific, engi- 



neering or business functions in an in- 
teractive mode. 

Other chess and systems experts at 
Control Data’s development centre 
involved in the development of Chess 
4.6 were John Douglas, an A-rated 
chess player, Paul Higgins, a systems 
expert who operated the system 
throughout the tournament, and an- 
other Control Data employee, Chuck 
Fenner. 

At the final match of the four-game, 
Swiss-style tournament, the Northwest- 
ern team met “Belle” the entry of Bell 
Telephone Labs of New Jersey, which 
had won twice and drawn once, the 
CYBER 176 emerged after more than 
50 moves undefeated. 

The second World Computer Chess 
Championship was sponsored by the 
International Federation for Infor- 
mation Processing. The third such event 
is expected to be held in conjunction 
with the Federation’s next congress 
scheduled in 1980. 
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COMPUTER CHESS 



The games and standings 



At the end of the second round 

at Toronto the six first-place leaders 
had been reduced to two, (CHESS 4.6 
and DUCHESS ) each with two points. 
Three teams were in 2nd place ties 



(BELLE, CHAOS , and DARK HORSE) 
all with 1 Vi points. Six teams were 
jammed up in third place ties (KAISSA, 
MASTER, BLACK KNIGHT, ELSA, 
WITA and OSTRICH) with one point 



apiece. CHUTE 1.2, BS *66 *76, and 
BLITZ V were locked in a 4th place 
tie with l A point each. At the bottom 
of the pile were BCP and TELL. The 
eight games of the third round follow 



1. P-K4 


P-K4 


White - CHUTE 1.2 


Black - BLITZ V 


38. R-QN3 


NxP 


2. N-KB3 


N-KB3 






39. R-N8ch 


K-R2 


3. NxP 


P-Q3 






40. P-R6 


RxPch 


4. N-B3 


NxP 


21. R-KN1 


R-K8 


41. KxR 


B-K4ch 


5. Q-K2 


Q-K2 


22. RxR 


RxR 


42. K-B5 


BxR 


6. P-Q3 


N-KB3 


23. P-B3 


B-R7 


43. K-K4 


N-Q3ch 


7. QxQch 


BxQ 


24. R-Rl 


B-K4 


44. K-K3 


P-B4 


8. N-R3 


N-N5 


25. K-B2 


N-Q4 


45. P-R4 


P-N5 


9. P-KR3 


BxN 


26. P-QB4 


N-N5ch 


46. PxP 


PxP 


10. PxB 


0-0 


27. K-Q2 


R-N8 


47. K-K2 


P-N5 


11. N-N5 


N-R3 


28. K-K3 


RxP 


48. K-K3 


P-QB4 


12. B-K3 


P-B3 


29. K-K4 


B-Q5 


49. K-Q5 


P-N6 


13. NxRP 


N-B4 


30. R-R2 


R-R6 


50. K-K3 


P-B6 


14. BxN 


PxB 


31. R-N2 


R-R8 


51. K-Q3 


P-N7 


15. NxP 


PxN 


32. B-K2 


R-K8 


52. P-R7 


BxP 


16. QRP-R4 


R-Kl 


33. P-B4 


RxBch 


53. KxP 


P-N8=Q 


17. 0-0-0 


B-Q3 


34. K-B3 


R-Q7 


54. K-N 3 


Q-QN8ch 


18. P-N3 


R-K4 


35. P-R5 


NxQP 


55. K-R4 


Q-N7 


19. K-Nl 


KR-K1 


36. R-N3 


RxP 


56. K-R5 


Q-R6 mate. 


20. K-N 2 


P-R3 


37. K-K4 


N-N7 




Black Wins 



1. P-K4 


P-QB4 


White - OSTRICH 


Black - BLACK KNIGHT 


11. R-Kl 


Q-B2 


2. N-KB3 


N-QB3 






12. Q-K2 


B-Q3 


3. B-B4 


N-B3 


7. NxP 


P-K4 


13. B-Q2 


Q-N3 


4. N-B3 


NxP 


8. N-N3 


B-KB4 


14. P-B3 


KR-K1 


5. BxPch 


KxB 


9. 0-0 


B-K2 


15. PxP 


PxP 


6. NxN 


P-Q4 


10. P-Q3 


P-Q5 


White resigns (Machine Problem) 



1 . 


P-K4 


2. 


P-K5 


3. 


P-Q4 


4. 


B-Q3 


5. 


N-KB3 


6. 


0-0 


7. 


P-B3 


8. 


R-Kl 


9. 


PxP 


10. 


Q-B2 


11. 


B-KR6 


12. 


PxN 


13. 


Q-N3 


14. 


BxR 


15. 


R-Ql 


16. 


N-Kl 


17. 


RxQ 


18. 


Q-R4 


19. 


QxB 


20. 


N-B3 


21. 


QxNP 


22. 


Q-Bl 


23. 


Q-Bl 



N-KB3 

N-Q4 

P-K3 

N-QB3 

B-K2 

0-0 

P-Q3 

PxP 

P-QN3 

P-N3 

N4-N5 

NxNP 

NxB 

BxB 

B-QR3 

NxN 

RxR 

P-QN4 

N-B7 

NxR 

R-Q7 

N-B7 

B-R3 



White - BELLE Black - DARK HORSE 




Position after 17th move (Black 
moves R x R). Early loss of Black’s 
queen makes eventual outcome pre- 
dictable. 

24. N-K4 R-Q4 

25. N-B6ch K-N2 

26. QxN RxP 



27. 


N-K 8 ch 


K-Bl 


28. 


Q-B3 


R-Q4 


29. 


Q-R 8 ch 


K-K2 


30. 


P-KN3 


P-QB3 


31. 


N-B 6 


R-Q 8 ch 


32. 


K-N 2 


B-N4 


33. 


NxP 


B-R3 


34. 


Q-QN 8 


B-N2 


35. 


QxPch 


R-Q2 


36. 


Q-B5ch 


R-Q3 


37. 


Q-N5ch 


K-Q2 


38. 


N-B 6 ch 


BxN 


39. 


QxB 


K-Kl 


40. 


P-QR4 


R-Q4 


41. 


Q-QB3 


P-QB4 


42. 


P-R5 


R-B4 


43. 


P-R 6 


P-B3 


44. 


P-R7 


R-Q4 


45. 


P-R 8 =Qch 


K-K2 


46. 


Q-N7ch 


R-Q2 


47. 


QxBPch 


K-Kl 


4 ^ 

00 


Q7-B8ch 


R-Ql 


49. 


QxP mate 
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COMPUTER CHESS 



P-K4 
N-KB3 
B-B4 
N-B3 
0-0 
B-Q5 
BxN 
P-Q4 
PxP 
QxB 
R-Ql 

12. B-K3 

13. B-B5 

14. BxB 

15. QR-N1 

16. P-QN4 

17. Q-B5 

18. P-N5 
RxNP 
QxQ 
R-Q3 
R-N4 



1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11 . 



19. 

20 . 
21 . 
22 . 



P-K4 

N-QB3 

N-KB3 

B-K2 

0-0 

P-Q3 

PxB 

B-N5 

BxN 

PxP 

B-Q3 

P-QR4 

Q-Nl 

PxB 

P-R5 

R-Bl 

R-Ql 

PxP 

Q-Bl 

KRxQ 

R-R3 

P-R6 



White - TELL 



Black - BCP 




Position after Black’s 31st move. 
Black is sure to Queen a pawn and 
win the game. 



23. 


R-N7 


P-R3 


24. 


P-B3 


R(R3)-B3 


25. 


N-Q5 


NxN 


26. 


PxN 


R-R3 


27. 


R-Q2 


R-R5 


28. 


P-N4 


P-K5 


29. 


PxP 


RxP(K5) 


30. 


P-B3 


R-K8ch 


31. 


K-N2 


R-QR8 


32. 


R-B2 


RxRP 


33. 


R(N7)xP 


R(R7)xP 


34. 


R(B7)-B3 


RxR 


35. 


RxR 


P-N4 


36. 


R-B6 


P-R7 


37. 


R-N6ch 


K-B2 


38. 


R-N7ch 


KxR 


39. 


P-R4 


PxP 


40. 


K-R3 


P-R8=Q 


41. 


K-N2 


Q-Q5 


42. 


K-R3 


QxP(Q) 


43. 


K-R2 


R-B7ch 


44. 


K-R3 


Q-R8 mate 



1 . 


P-K4 


P-Q3 


2. 


P-Q4 


N-KB3 


3. 


N-QB3 


P-KN3 


4. 


N-KB3 


B-N2 


5. 


B-K2 


0-0 


6. 


©0) 


P-QN3 


7. 


B-KN5 


B-QN2 


8. 


P-K5 


N-K5 


9. 


NxN 


BxN 


10. 


B-Q3 


B-QN2 


11. 


Q-K2 


PxP 


12. 


PxP 


P-KB3 


13. 


B-QB4ch 


K-Rl 


14. 


QR-Q1 


Q-Bl 


15. 


B-R4 


Q-N5 


16. 


P-KR3 


Q-R4 


17. 


P-KN4 


Q-R3 


18. 


R-Q3 


PxP 


19. 


BxP 


QxP 


20. 


BxR 


QxPch 


21. 


K-Rl 


QxB 



White - 


- ELSA 


Black - MASTER 


22. 


BxBch 


KxB 


23. 


QxPch 


K-R3 


24. 


Q-K3ch 


K-N2 


25. 


Q-K7ch 


Q-B2 


26. 


Q-K5ch 


Q-B3 


27. 


QxPch 


Q-B2 


28. 


Q-K5ch 


Q-B3 


29. 


QxQch 


KxQ 


30. 


KR-Q1 


P-KR4 


31. 


P-B4 


P-KN4 


32. 


P-R4 


P-N5 


33. 


R-Q6ch 


K-K2 


34. 


K-Nl 


BxN 


35. 


R(Q1)-Q2 


P-R5 


36. 


P-R5 


N-B3 


37. 


PxP 


PxP 


38. 


R-Q7ch 


K-Bl 


39. 


R-Ql 


BxR 



40. RxB 


N-K4 


41. P-N3 


N-B6ch 


42. K-N2 


K-K2 


43. R-QN1 


R-R7 


44. R-QB1 


R-N7 


45. R-B3 


K-KB3 


46. R-Bl 


RxNP 


47. P-B5 


PxP 


48. RxP 


R-Nl 


49. R-KB5ch 


K-K3 


(invitation to stalemate) 




50. RxN 


PxRch 


51. KxP 


R-KN1 


52. K-K4 


P-R6 


53. P-B4 


R-KB1 


54. K-Q4 


P-R7 


55. K-Q3 


P-R8=Q 


56. P-B5ch 


KxP 


57. K-Q4 


R-B8 


58. K-Q3 


Q-Kl 


59. K-Q5 


Q-K4 mate. 




1. P-Q4 

2. P-QB4 

3. PxKB 

4. P-K4 

5. B-Q3 

6. KN-B3 

7. K-K2 

8. BxP 

9. Q-QR4 

10. K-KB1 

11. BxN 

12. QxB 

13. PxB 

14. R-KN1 

15. BxP 

16. B-Kl 

17. K-KN2 



P-Q4 

P-K4 

P-Q5 

P-KB4 

N-QB3 

B-QN5ch 

PxP(K4) 

B-KN5 

P-Q6ch 

Q-Q2 

QxB 

BxN 

QxP(B6) 

P-Q7 

Q-Q8ch 

Q-Q6ch 

Q-N3ch 



White - WITA 



Black - BS '66 '76 



18. K-KR1 


Q-K5ch 


19. KR-N2 


P-QR4 


20. Q-QB3 


Q-QB4 


21. RxP 


0-0-0 


22. QxRP 


Q-K5ch 


23. P-KB3 


QxPch 


24. K-KN1 


Q-K6ch 


25. K-KR1 


Q-K5ch 


26. K-KN1 


Q-K6ch 


27. K-KR1 


Q-KB6ch 


28. KN1 


Q-K6ch 


Draw through repetition 





Position after Black’s 15th move. 
White is driven into an endless series 
of checks. 
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COMPUTER CHESS 



1. P-Q4 

2. P-QB4 

3. P-Q5 

4. N-QB3 

5. P-K4 

6. B-K2 

7. B-KN5 

8. B-K3 

9. Q-Q2 

10. BxN 

11. P-KB3 

12. BxKRP 

13. QxB 

14. R-Nl 

15. Q-Q2 

16. KxQ 

17. N-K2 

18. P-KR4 

19. N-B4 

20. P-R5 

21. N-Q3 



N-KB3 

P-QB4 

P-Q3 

P-KN3 

B-KN2 

0-0 

P-KR3 

Q-N3 

N-N5 

BxB 

B-Q2 

BxB 

QxP 

QxNch 

QxQch 

B-Bl 

K-N2 

R-Rl 

N-Q2 

P-N4 

R-QN1 



White - CHAOS 



Black - KAISSA 




Position after Black’s 14th move. 
The exchange of queens leaves Black 
with the advantage. 

22. P-B4 N-B3 

23. P-K5 N-K5ch 



24. 


K-K3 


N-KN6 


25. 


R-R2 


PxKBPch 


26. 


KxP 


NxP 


27. 


K-B3 


B-B4 


28. 


R-Ql 


BxN 


29. 


RxB 


PxP 


30. 


R-KR3 


N-B3 


31. 


R-N3ch 


K-Bl 


32. 


R-K3 


P-N4 


33. 


RxP 


PxP 


34. 


R-B5 


P-B6 


35. 


P-Q6 


PxP 


36. 


K-K3 


R-Klch 


37. 


K-Q3 


P-B5ch 


38. 


KxP 


R-Blch 


39. 


K-N3 


P-B7 


40. 


RxN 


P-B8 (Q) 


41. 


KNR-B3 


R-Nlch 


42. 


K-R4 


Q-B5ch 


43. 


K-R5 


Q-N4ch 






Black wins 



1. P-K4 


P-K4 


White - CHESS 4. 6 


Black - BLACK DUCHESS 


34. R(N1)-K1 


B-B6 


2. N-KB3 


N-KB3 






35. B-KR6 


K-Nl 


3. P-Q4 


PxP 






36. R(K1)-K3 


B-K5 


4. P-K5 


N-K5 


19. R-Kl 


P-N3 


37. BxB 


PxB 


5. QxP 


N-K5 


20. N-B3 


P-B4 


38. P-KR3 


RxP(B4) 


6. P-Q6 


NxP(Q3) 


21. N-Q5 


K-Rl 


39. BxR 


RxP 


7. B-Q3 


N-B3 


22. B-KB4 


B-QN2 


40. R(K3)xP 


R-N 7 


8. Q-KB4 


P-KN3 


23. N-N5 


R-Bl 


41. R-K8ch 


KB 2 


9. 0-0 


B-N2 


24. N-B6 


R-QB2 


42. R(K4)-K7ch 


K-B3 


10. B-Q2 


Q-B3 


25. N-K6 


R-B2 


43. B-K5ch 


K-N4 


11. QxQ 


BxQ 


26. NxB 


R(B2)xN 


44. BxR 


N-B5 


12. N-B3 


0-0 


27. NxP 


KxN 


45. B-Blch 


K-B3 


13. N-Q5 


BxP 


28. BxN 


KR-Q1 


46. R-K3ch 


K-N 2 


14. QR-N1 


B-N2 


29. B(Q6)-B4 


R-Q4 


47. B-N5 


N-Q3 


15. NxP 


R-N 1 


30. B-KN5 


R-KN5 


48. RxN 


KxB2 


16. B-KB4 


R-Ql 


31. P-KB4 


N-R4 


49. R-K7ch 


K-Nl 


17. N-QN5 


B-Bl 


32. R-K7ch 


K-N 1 


50. R-Q8 mate 




18. B-N5 


R-Q2 


33. P-N3 


K-Bl 


White wins 





Seattle tournament in its final round 



Twelve teams competed for the title of 
North American Computer Chess Cham- 
pion this past October. The four round 
Swiss style tournament was part of the 
Association of Computing Machinery’s 
Annual Conference which took place at 
the Olympic Hotel in Seattle. The four 
rounds had been scheduled over a three 
day period, Saturday through Monday 
with a morning and evening round being 
played on the first day. David Levy, 
International Chess Master from En- 
gland served as tournament director. 

The tournament had been organized by 
Monroe Newborn, McGill University 



and Ben Mittman, Northwestern Uni- 
versity. David Levy played an exhibi- 
tion match simultaneously against the 
computer entries on Sunday afternoon. 
The rules of play were identical to those 
of regular human tournament play. 
When a questionable point arose the 
tournament director had the authority 
to make a final decision. Other rules 
were: 

Games were played at a speed of 40 
moves per player in the first two hours 
and then 10 moves every 30 minutes 
thereafter. 

The tournament director had the 



right to adjudicate a game after four 
and one half hours of total elapsed time. 

If a team encountered technical dif- 
ficulties (machine failure, communica- 
tions failure or error, or program fail- 
ure) during the course of a game, the 
tournament director could allow them 
to stop their clock as long as necessary, 
but not to exceed 30 minutes, in order 
to restore their system. At the end of at 
most 30 minutes their clock would have 
to be started again. The tournament di- 
rector could grant a team permission to 
stop their clock at most three times 
during the course of a game, but the 
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total time that a team’s clock could be 
stopped was 45 minutes. 

There was no manual adjustment of 
program parameters during the course 
of a game. In the case of failures, the 
program parameters were reset to their 
original settings of possible. Information 
regarding castling status, en passent 
status, etc., could be typed in after a 
failure. If at any time during the course 
of a game, the computer asked for the 



time remaining on either his or his op- 
ponent’s clock, this information was 
provided. However, the computer had 
to initiate the request for information. 

At the end of each game, each team 
was required to turn in a game listing. 

Tie breaking rules for first and sec- 
ond place were established prior to the 
tournament. 

After round three, two teams 



were in first place ( CHESS 4.6 and 
DUCHESS ) with 3 points. Four teams 
were tied for third place with 2 points 
(BLITZ V, CHAOS , XEN ARBOR and 
8080 CHESS). In 7th place with one 
point each were five teams (BLACK 
KNIGHT \ CHUTE 1.2, OSTRICH , 
TYRO , and WITA). In last place with 
no wins to its credit was BRUTE 
FORCE. The six games of the final 
round follow. 



1. 


P-K4 


P-QB3 


White - CHUTE 


Black - XEN ARBOR 


31. B-N4 


P-B 3 


2. 


P-QB5 


N-QB3 






32. B-K6ch 


K-Rl 


3. 


N-KB3 


P-K4 






33. B-B5 


R-KN1 


4. 


N-B3 


N-B3 






34. B-N4 


R-Kl 


5. 


B-K2 


P-Q3 


18. B-B3 


P-KR5 


35. B-R5 


R-KN1 


6. 


0-0 


P-KN3 


19. P-R4 


P-R6 


36. B-N4 


R-KN2 


7. 


P-Q3 


B-N2 


20. KR-K1 


R-QB1 


37. B-B8 


R-KR2 


8. 


B-N5 


N-Q5 


21. Q-N7 


Q-Ql 


38. B-B5 


R-R5 


9. 


NxN 


BPxN 


22. Q-R7 


B-B3 


39. B-N4 


R-R2 


10. 


N-Q5 


P-KR3 


23. PxP 


R-Rl 


40. B-B5 


R-R3 


11. 


NxNch 


BxN 


24. QxR 


QxQ 


41. B-N4 


R-R5 


12. 


BxB 


QxB 


25. B-N4 


P-KN4 


42. B-B5 


R-R4 


13. 


Q-R4ch 


B-Q2 


26. R-B2 


Q-Ql 


43. B-N4 


R-R3 


14. 


Q-R5 


P-N3 


27. R/2-K2 


Q- K2 


44. B-K6 


R-R2 


15. 


Q-Q5 


R-QN1 


28. P-B3 


Q-B3 


45. B-B5 


R-N2 


16. 


OR-B1 


P-QR4 


29. K-N2 


Q-B5 


46. B-N4 




17. 


P-QN3 


P-R4 


30. B-B5 


0-0 


Drawn by repetition 


of moves 



1. P-K4 


P-QB4 


White - DUCHESS 


Black - CHESS 4.6 


39. P-N6 


P-N3 


2. P-Q4 


PxP 






40. P-B 4 


K-K2 


3. P-QB3 


PxP 


21. R/R-Bl 


RxR 


41. P-R3 


P-B 3 


4. NxP 


N-QB3 


22. RxR 


R-R5 


42. P-R4 


K-Q2 


5. N-B3 


P-Q3 


23. B-K3 


B-Ql 


43. P-N4 


P-R3 


6. B-QB4 


P-K3 


24. P-B 3 


R-R4 


44. P-R5 


PxP 


7. 0-0 


N-B3 


25. R-Ql 


B-KB3 


45. PxP 


K-K2 


8. Q-K2 


B-K2 


26. R-Q2 


R-QB4 


46. K-Q4 


K-K3 


9. R-Ql 


P-K4 


27. N-K2 


R-B3 


47. K-B4 


K-K2 


10. B-K3 


N-KN5 


28. P-QR4 


B-K3 


48. P-B 5 


K-Ql 


11. B-Q2 


N-Q5 


29. N-Q4 


R-B 8ch 


49. K-N4 


K-Q2 


12. NxN 


PxN 


30. K-B2 


B-Q2 


50. K-N5 


K-Kl 


13. N-N5 


Q-N3 


31. N-N5 


BxN 


51. K-R4 


K-K2 


14. B-B4 


N-K4 


32. PxB 


R-QN8 


52. K-N4 


K-Ql 


15. NxP/4 


NxB 


33. BxP 


RxP 


53. K-B4 


K-Kl 


16. QxN 


B-N5 


34. RxR 


BxR 


54. K-Q4 


K-Q2 


17. Q-R4ch 


B-Q2 


35. K-K3 


K-Bl 


55. K-Q5 


K-K2 


18. Q-N3 


0-0 


36. B-Q4 


BxBch 


56. K-Q4 


K-Kl 


19. QxQ 


PxQ 


37. KxB 


K-Kl 


57. K-B4 


K-B2 


20. P-QR3 


R/B-Bl 


38. K-Q5 


K-Q2 


Adjudicated a draw. 
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1 . 


P-Q4 


2. 


N-QB3 


3. 


B-B4 


4. 


N-N5 


5. 


BxP 


6. 


P-B3 


7. 


PxN 


8. 


NxB 


9. 


NxN 


10. 


Q-R4ch 


11. 


QxP 


12. 


P-KN4 


13. 


B-N2 


14. 


P-KR4 


15. 


0-0-0 


16. 


Q-Q4 


17. 


QxB 


18. 


RxQ 


19. 


R-Q6 


20. 


BxP 



P-Q4 

N-QB3 

N-B3 

P-K4 

B-N5ch 

NxB 

BxPch 

N-K5 

PxN 

B-Q2 

P-QN4 

0-0 

P-QB3 

P-QR4 

R-R3 

P-KB4 

QxQ 

PxP 

RxP 

R-B4 




Whit z - BRUTE FORCE 



Position after Black’s 22nd move: 
The 8080’s early weakness for chas- 
ing down and destroying White’s 
minor pieces, plus its delight in pre- 
mature checks proved its undoing. 



21. 


B-Q5ch 


K-B 1 


22. 


RxR 


RxP 


23. 


P-K4 


P-R5 


24. 


R-QN6 


P-N4 


25. 


PxP 


K-N2 


26. 


R-N7qh 


K-N3 


27. 


R/lxP 


KxP 


28. 


RxP 


K-B 5 


29. 


R-QR5 


P-R6 


30. 


R-B7ch 


K-K6 


31. 


RxPch 


K-Q5 


32. 


R-KN7 


K-B 4 


33. 


RxP 


K-Q3 


34. 


R-R6ch 


K-B 4 


35. 


N-B3 


R-K2 


36. 


R-B6ch 


K-N5 


37. 


P-K5ch 


K-N4 


38. 


N-Q4ch 


K-R4 


39. 


N-N3ch 


Resigns 



1. P-Q4 


P-Q4 


White - CHAOS 


Black - BLITZ 


34. N-B5 


R-QB2 


2. P-QB4 


P-K3 






35. R-B3 


B-N3 


3. N-QB3 


N-KB3 






36. P-B4 


N-B5 


4. B-N5 


B-K2 


19. R/R-Nl 


P-QR4 


37. N-R6 


R-K2 


5. P-K3 


0-0 


20. B-Q5 


N-N5 


38. P-K5 


B-K5 


6. N-B3 


P-KR3 


21. BxPch 


QxB 


39. P-Q6 


R-KB2 


7. B-R4 


N-K5 


22. QxP 


B-K3 


40. N-B7 


B-B3 


8. BxB 


QxB 


23. P-QR3 


QxQ 


41. P-K6 


R-B 1 


9. PxP 


NxN 


24. RxQ 


N-Q4 


42. P-K7 


R-B 1 


10. PxN 


PxP 


25. R/7-QB1 


R-QB1 


43. R-Q3 


B-Q2 


11. Q-N3 


R-Ql 


26. RxRch 


BxR 


44. N-R6 


K-B 2 


12. B-Q3 


N-B3 


27. R-QB1 


B-N2 


45. K-B 2 


K-Kl 


13. 0-0 


R-Q3 


28. P-N3 


P-QN4 


46. N-B7ch 


RxN 


14. R/B1-B1 


P-QN3 


29. N-N3 


P-R5 


47. PxR 


KxP 


15. P-B4 


PxP 


30. N-B5 


B-B3 


48. K-B 3 


B-B4 


16. QxP/4 


B-N5 


31. P-K4 


N-N3 


49. R-Q5 


B-N5ch 


17. N-Q2 


R/R1-Q1 


32. P-Q5 


B-Kl 


50. KxB 


N-Q3 


18. B-K4 


B-Q2 


33. N-N7 


R-Q2 


51. RxN 


Resigns 



1. P-K4 


P-QB4 


White - WITA 


Black - BLACK KNIGHT 






2. N-KB3 


N-QB3 






40. P-N6 


P-B4 


3. P-Q4 


PxP 


21. QxBP 


BxP 


41. Q-K3 


K-N3 


4. NxP 


N-B3 


22. BxR 


BxB 


42. P-R4 


N-K5 


5. N-QB3 


P-Q3 


23. QxRP 


B-B3 


43. K-Nl 


R-N8ch 


6. P-KR3 


P-QR3 


24. QR-K1 


B-B6 


44. Q-Kl 


RxQch 


7. P-KN4 


NxN 


25. P-R3 


Q-N 3ch 


45. K-R2 


R-QN8 


8. QxN 


P-K4 


26. K-R2 


N-B3 


46. B-Bl 


RxB 


9. Q-Q3 


B-K3 


“ 27. Q-Ql 


BxR 


47. P-N7 


R-QN8 


10. B-N2 


B-K2 


28. RxB 


R-B 1 


48. P-N8=Q 


RxQ 


11. B-K3 


R-QB1 


29. R-K2 


R-B 6 


49. K-Nl 


N-B6 


12. Q-Q2 


P-KR4 


30. Q-Q2 


Q-R4 


50. P-R5ch 


KxP 


13. P-N5 


N-Q2 


31. R-K3 


RxNP 


51. K-R2 


P-N4 


14. N-Q5 


BxN 


32. QxQ 


RxR 


52. K-N3 


P-N5 


15. PxB 


R-B 5 


33. P-QR4 


R-K7 


53. K-N2 


P-B5 


16. Q-K2 


P-N4 


34. QxRP 


RxP 


54. K-B 2 


R-N8 


17. P-N3 


R-KR5 


35. Q-R8ch 


K-R2 


55. K-N2 


N-K5 


18. P-KB4 


0-0 


36. PxP 


R-N7 


56. K-R2 


K-R5 


19. 0-0 


PxP 


37. Q-B6 


N-K5 


57. K-N2 


P-B6ch 


20. B-B2 


P-B6 


38. Q-K8 


N-N4 


58. K-R2 


P-N6 mate 
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1. 


P-Q4 


P-Q4 


2. 


P-QB4 


PxP 


3. 


P-K4 


N-QB3 


4. 


P-Q5 


N-K4 


5. 


P-KB4 


B-KN5 


6. 


N-KB3 


BxN 


7. 


PxB 


N-Q6ch 


8. 


BxN 


PxB 


9. 


QxP 


P-QB3 


10. 


K-K2 


Q-Q2 


11. 


PxP 


QxQch 


12. 


KxQ 


0-0-0ch 


13. 


K-K2 


PxP 


14. 


R-Ql 


R-Q3 


15. 


B-K3 


R-R3 


16. 


BxP 


RxPch 


17. 


B-B2 


P-R4 


18. 


P-N3 


R-R3 



White - TYRO Black - OSTRICH 




Position after Black’s 12th move: 
Black places a rook on an open file 
from where it proceeds to torment 
White’s defenses. 



19. 


P-R4 


R-B3 


20. 


K-K3 


R-R6 


21. 


P-N4 


P-K4 


22. 


PxP 


R/3xPch 


23. 


K-K2 


BxP 


24. 


B-N6 


N-K2 


25. 


R-Q4 


R-K6ch 


26. 


K-B2 


B-K8ch 


27. 


K-Bl 


R/R-B6ch 


28. 


K-Nl 


R-K7 


29. 


R-Q8ch 


K-N2 


30. 


B-Q4 


RxP 


31. 


R-Q7ch 


K-Bl 


32. 


RxN 


R-N5ch 


33. 


K-R2 


RxB 


34. 


K-N2 


R-B7ch 


35. 


K-N3 


R-Q6ch 


36. 


K-R4 


R-B4 mate 



Computer-Chess-Program-Thesis: Part 3 



Mike Valenti’s thesis on Writing A 
Computer Chess Program has previ- 
ously discussed “background” and 
“language use.” Before the actual de- 
velopment of the chess program, the 
thesis emphasizes the requirement of 
possessing some chess skill: 

Part 3 

“This section describes some recent 
discoveries and theories based on stud- 
ies of chess players (see [Simon and 
Chase 1973] , [Wason 1972] , [Michie 
1972] and [Baylor et al. 1966]). In 
particular, some insights have been 
gained into human perceptual and 
memory processes, and some work has 
been done toward human simulation 
of these [Simon and Chase 1973] . Fol- 
lowing this, is a discussion of how these 
ideas apply or can apply to the chess 
program itself. 

“The exponential explosion of pos- 
sibilities in exhaustively searching all 
possible moves to a reasonable depth 
of four to six plays is far beyond a hu- 
man player’s capabilities, as well as a 
computer’s. Humans seldom search 
more than about a hundred paths in 
their “search tree,” while considering 
typically no more than two to three 
alternatives from each position. 

“It was found from studying weak 
as well as strong players, that there was 
little difference in the number of moves 
explored, depth of search and width of 



search. The only difference was that 
grandmasters typically chose stronger 
moves at each position. The question 
is how were they able to do this? These 
players were given reasonable chess po- 
sitions to study briefly (2 to 10 sec- 
onds) and then told to reproduce the 
board from memory. Grandmasters and 
masters were able to reproduce almost 
perfectly (around 93%) positions with 
about 25 pieces. However, players clas- 
sified as expert did significantly worse 
(around 72%) and the drop-off was 
quite sharp. Good amateurs faired 
about 50% while novices did about 
33%. When the same players were given 
random boards to reproduce, all play- 
ers did equally poorly (about 15 to 
20%). Thus the masters exhibited no 
better visual imagery than weak play- 
ers. Their perceptual skills were chess- 
specific. 

“Studies were then made with regard 
to the eye movements of a chess expert 
as he first looked at a position (first 5 
seconds). The human eye moves abrupt- 
ly from one fixation to the next at the 
rate of 4 to 5 per second. In this time 
there were about 20 fixations centered 
around the pieces that a chess player 
would consider important, with few 
fixations around the edges of the board 
or on empty squares. These fixations 
would move from one piece to another 
studying pieces in chess-specific rela- 
tions to each other, such as a knight 



attacking a pawn, or a bishop pinning 
a king. This evidence was inconsistent 
with the hypothesis that the subject 
was searching through a tree of plausi- 
ble moves in the first 5 seconds. 

“While perceiving this information, 
the expert would memorize these 
“chunks” of chess-specific information 
and relate them to known chunks in 
long-term memory. These chunks of 
information could be individual pieces, 
relating colour, size and shape with fa- 
miliar objects. These pieces then be- 
came parts of new chunks of more 
complex objects. The tree below is a 
representation of this process. The ter- 
minal nodes (which are the new units 
or chunks), represent 3 pawns in a 
row on the second rank and a fian- 
chettoed bishop. (For example, the 
symbol KR2? means what piece is on 
king’s rook two square? WP means 
white pawn and WB means white 
bishop.) 



PAWN 

I 

KB2? 

i 1 

PAWN 

I 

WP WP WP 



PAWN 

I 

KN2? 

1 1 j 

BISHOP 1 
KN3? 

1 1 1 1 

I PAWN 

KB 2? 

PAWN 

I 

WP 

WP WB WP 



KR2? 
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“Another concept is required in this 
development, and that is the concept 
of short-term memory. Short-term 
memory [Simon and Chase 1973] is 
postulated to be a memory system with 
a constant capacity of around 7 chunks. 
This memory is used to temporarily 
hold the information before recalling 
it in the board reproduction experiment. 
The data stored in memory are the 
names of the chunks. Furthermore, if 
a player can recognize larger groups or 
more groups of pieces, he will then be 
able to reproduce a more accurate 
board. 

“Experiments [Simon and Chase 
1973] bear out these theories to some 
extent. The two researchers were able 
to estimate the size and number of 
chunks that masters and experts used. 
The average size of the first chunks re- 
called by masters and experts were 3.8 
and 2.6 respectively, and the average 
number of chunks were 7.7 and 5.7, 
respectively. However, the theory does 
not explain differences in the number 
of chunks, and the model, therefore, 
seems to be a bit too simplistic. 

“Simon and Chase claim that mas- 
ters have an edge over weaker players 



because of a capability to recognize a 
large number of chunks on sight, crudely 
estimated to be 50,000 or more (com- 
parable to a highly literate person’s 
vocabulary of words). This vocabulary 
is built up following thousands of 
hours of familiarizing chess positions - 
which explains why there are no in- 
stant masters in chess. 

“These postulates on human per- 
ception and memorization are termed 
a ‘perceiver- memorize r theory.’ This 
program does not resemble this ‘per- 
ceiver- memorizer theory,’ but it does 
have a capacity for recognizing chunks 
of information. A direct simulation of 
these postulates is probably not neces- 
sary at this time in order to produce a 
good chess-playing program, but these 
studies certainly suggest some possible 
strategies. This program was begun 
after these ideas were published, but 
they are relevant in considering fu- 
ture possibilities using this work as a 
basis. 

“My program typically examines a 
few hundred paths in looking ahead 
compared to a human player’s hundred 
or so. However, its vocabulary of 
chunks is very limited at this time, and 



any advantage it may have is that it can 
consider more possibilities plus the 
fact that it never overlooks anything 
that it can recognize. Heuristics, that 
are applied to each move, check for 
things such as two pawns side-by-side 
or three pawns on the same diagonal 
on adjacent rows or pieces pinning 
other pieces. Most recent improve- 
ments in the program have been made 
in the form of making these heuristics 
recognize more chunks. However, 
there is also a lot of room for improve- 
ment in the look-ahead procedure.” 
(Part 4, next month, will begin the 
actual design and implementation of a 
chess program itself.) 



Response from SD 

In the San Jose Microcomputer 

Chess Tourney SD CHESS finished in a 
tie for 6th place out of a possible 1 1 
positions. The question was raised on 
why Ira Baxter's SD CHESS could not 
beat the other entrants, considering 
that SD CHESS has 32K of memory — 
more than any other entrant. BORIS 
has 254K ROM and J 4K RAM and yet 
managed to earn a tie for 2nd place. 
Responding to this query, Ira says, of 
his SD CHESS: “I agree. One would 
think that 32K of memory should beat 
(an average of) 4K. It just goes to show 
that an IBM 360 with a megabyte of 
memory does not necessarily out- 
perform a 4-function calculator for the 
intended purpose, given the proper 
application. 

“First — what went into that 32K? 
Here’s the list: 1) The SD Runtime 
Package - 10K bytes of stuff that 
knows how to execute compiled BASIC 
programs. Of this, 4K or more is devo- 
ted to doing floating point arithmetic — 
which SD CHESS does not use at all. 

2) Graphic display data. SD CHESS at 
the San Jose tournament drew a picture 
of its own chess board for all to see 
(this is not part of the standard SD 
CHESS program) on a home-brew 
raster scan graphics terminal. Most of 
the display data is comprised of 24x24 
bit arrays of piece pictures - for a 
memory space consumption of 3.4K, 
not counting the code to manipulate 
the graphics display. 3) The SD I/O 
package, a simple system that allows 
compiled BASIC programs to read and 
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write files to a disk, print on Hytype 
(under software control) move data 
streams to and from another compu- 
ter, etc. Essentially this is a primitive 
operating system. Memory require- 
ments: 4K bytes. 4) The chess program 
itself — in compiled BASIC 14K bytes. 
Total: 29K (I wasted the other 3K). 

“What I’m mostly paying for is 
generality — my micro does a lot more 
things than play chess, whereas 
COMPU-CHESS can do nothing else. 
The point is, if you make the purpose 
of an object simple enough - it will be 
simple compared to the general-purpose 
object (re the calculator vs the IBM 
360). Very nearly half of my memory 
was used for things that understood 
nothing about chess — and therefore 
contributed nothing to the perfor- 
mance of the program. 

“Now, why did SD CHESS get 
beaten at San Jose? First and fore- 
most — time. Even in spite of being 
compiled, compiled BASIC programs 
are still ten times slower than 
cleverly coded assembly language. (The 
reason people buy BASIC com- 
pilers is that the resulting programs run 
ten times faster than interpreted 
BASIC programs.) If one examines the 
games of SD CHESS vs the CHALLEN- 
GER and BORIS, he will see that SD 
CHESS lost on time — 1 20 minutes of 
CPU compared to 5 or 10 minutes for 
the CHALLENGER or BORIS. If SD 
CHESS were ten times as fast it would 
have had a total of 12 minutes clock 
time — very nearly even. One also sees 
that the positions are more or less 
equal when SD CHESS ran out of time. 
It would be extremely interesting to 
see what would have happened had 
the games been played without a 
clock. Moral: if you want to run a pro- 
gram fast, code it cleverly in machine 
code. 

“I did it in BASIC partly for fun and 
mostly because it only took me two 
weeks of evenings to build the program. 
I’m sure the people that built SARGON 
(the winning team) invested much 
more effort in building their program. 
Against the two BASIC programs 
(Watson and Tenberg) SD CHESS did 
very well. These two programs played 
positionally only. Watson went home 
much chagrined convinced that his pro- 
gram absolutely needed lookahead to 
prevent it from doing downright stupid 
things. (He finished in last place.) For 
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instance, — in one game, Watson's 
program posted a knight where it 
forked two major pieces and a pawn. 
What better position can one ask for 
than that? Well. . . how about the 
same position in which the knight is 
susceptible to capture for free? Wat- 
son's program lost that knight. . . 
and the game. 

“Tenberg played a very good posi- 
tional game. (He, too, was tied for 6th 
place.) It was so interested in position, 
in fact, that it moved its white bishop 
clean through two of its own pawns to 
mount a vicious attack. This kind of 
bug should not have showed up at the 
tournament. In spite of the illegal 
attack (we couldn't get TENBERG 
BASIC to take the move back and 
decided to continue for the heck of 
it,). SD CHESS managed to hold onto 
its marbles and the attack petered out 
about the same time as the tournament 
did. 

“Against Watson and Tenberg , we 
decided essentially to ignore the clocks 
(all the programs were BASIC and 
slow). Only the game between SD 
CHESS and Watson was completed to 
checkmate. Here, SD CHESS rammed 
a set of pieces down on Watson's cas- 
tled king, stripped off his pawn cover, 
and queened a pawn to force check- 
mate. I was extremely surprised at SD 
CHESS’s end game — it was much 
better than I thought against Watson. 

“I will admit that SD CHESS needs 
better positional phy. Mark Watson 
and I had plenty of time to discuss the 
differences between our two programs 
while they played each other. A note, 
now, concerning your chart in last 
month’s issue. My impression was that 
TENBERG BASIC played on an LSI- 
1 1 . (I’ve never seen an F8 with diskette 
drives and a nice BASIC. Perhaps 
Tenberg will send in an explanation 
or correction.) 

“I was very impressed with BORIS 
and the other chess-playing commer- 
cially available ‘boxes’. They are rela- 
tively easy to use, and play well enough 
to give a rank amateur like me a hard 
time. In conclusion, I want to point 
out that the San Jose awarded three 1st 
places: 1) Machine code by individuals 
with 8K; 2) Commercial boxes (CHESS 
CHALLENGER, BORIS, etc.) and 3) 
BASIC programs. SD CHESS took first 
place in category 3.’’ 



Checkerboard 

Calculator 

John R. Allen, of Portsmouth, 

N.H. writes: “I happened to see the 
enclosed picture in an encyclopedia in 
the library. It is supposed to be a 
checkerboard used as an ancient calcu- 
lator. The encyclopedia said it was used 
in Asia and worked like an abacus. 
Stones were piled up on the squares 
where needed. But the book didn’t say 
how the thing worked. It merely 




traced the English word ‘Exchequer’ to 
this board. I’ve tried to figure out how 
they could use stones and turn the 
checkerboard into a calculating 
machine. But I give up. Can’t do it. 
Would some of your readers please send 
in an explanation.” 

Midwest 

Exposition 

The second annual Midwest PER- 
SONAL COMPUTING Exposition, 
sponsored by PERSONAL COMPU- 
TING magazine, will be held at the 
Chicago Expocenter, October 5, 6, 7 
and 8, 1978 (Thur., Fri., Sat., Sun.). 

As matters now stand, the world cham- 
pion Chess 4.6 computer program with 
its authors David Slate and Larry Atkin 
are scheduled to conduct a seminar in 
computer chess. There is even some 
activity in the direction of perhaps 
having David Levy come over (from 
London), at that time, and publicly 
defend his wager that he would beat 
any computer chess program before 
the end of 1978. Organized this year 
by Industrial and Scientific Conference 
Management, Inc., the show will fea- 
ture 200 exhibitors displaying the 



july 1978 Personal Computing 87 


























COMPUTER CHESS 



latest computer equipment, peri- 
pherals, accessories and software by 
America’s leading manufacturers. An 
expanded seminar program, besides the. 
possible chess seminar, will teach new 
developments, innovations and 



practical applications in the personal 
computing field. For further announce- 
ments and developments concerning 
the show, keep an eye on the RAN- 
DOM ACCESS department in this 
magazine. 



VIDEO 






TERMINAL 



Now, a completely self-contained video terminal card for less than SI 50.00. 
Requires only an ASCII Keyboard and TV set to become a complete interactive 
terminal for connection to your computers serial 10 port. Two units available, 
common features are: single 5V supply, crystal controlled sync and baud rates 
(to 9600 baud), computer and keyboard operated cursor control, parity error 
and control, power on initialization, forward spaces, line feed, rev. line feeds, 
home, return cursor, and clear to end of line Power requirements are 5V at 
900ma. output std. IV p-p video and serial TTL level data. 



Features: 

Display 



TH3216 

32 characters 
by 16 lines 
2 pages 

Upper case ASCI I 

300-9600 

Read to/from 
memory 

$149.95 



TH6416 

64 characters 
by 16 lines 
scrolling 

Upper/lower case 
optional 

1 1 0-9600 

Scroll up or 
down 

$189.95 



Characters 

Baud Rates 
Controls 

Price (kit) 

Above prices include all 1C sockets 

OPTIONS: 

Power supply (mounts on board) $14.95 

Video/RF Modulator, VD-1 6.95 

Lower case option (TH6416 only) 14.95 

Assembled, tested units, add 60.00 




"TH 6416 shown above" 



Frequency Counter 
* 89.95 KIT 




You ve requested it. and now it's here 1 The CT-50 Fre- 
quency Counter Kit has more leatures than counters selling 
for twice the price Measuring frequency is now as easy as 
pushing a button, the CT-50 will automatically place the 
decimal pomt m all modes, giving you quick, reliable read- 
ings Want to use the CT-50 mobile’ No problem, n runs 
equally as well on 12 VDC as it does on 110 VAC Want 
super accuracy’ The CT-50 uses the popular TV color burst 
(req ol 3 579545 MHz lor time base Tap off a color TV with 
our adapter and get ultra accuracy — 001 ppm 1 The CT-50 
offers professional quality at the unheard ot price of S89 95 
Order yours today 1 



PRICES 



SPECIFICATIONS 

Sensitivity less than 25MV 
Frequency range 5Hz to 60MHz. typically 65MHz 
Gate ume i second. 1/10 second, with automatic decimal 
point positioning on both direct and prescale 
Display SdigitredLED 4 height 
Accurac, 2 ppm. 001 ppm with TV time base 
input BNC . 1 meg ohm direct. 50 ohm with prescale option 
Power 1 10 VAC 5 watts or 12 VOC A.t Amp 
Size Approx 6" x 4 x 2 . high quality aluminum case 



CT-50, 60MHz Counter Kit $89.95 

CT-50WT, 60 MHz counter, wired and tested $159.95 

CT-600, 600 MHz prescaler option for CT-50, add ... $29.95 



VIDEO TO RF 
MODULATOR 



Convert any TV set to a 
video monitor. Super stable 
circuit is glitch-free, tunable 
over channels 4-6. Runs on 
5-1 5V. Recommended by 
many computer manufactur- 
ers. Std. video input. Com- 
plete kit. VD-1 S6.95 



LINEAR REGS TRANSISTORS 



741 OP-AMP 
MINI DIP 10/S2.00 



555 

556 

566 

567 
324 
145R 
380 



.50 
.75 
1.49 
1.49 
1.49 
.49 
1 49 



309K 
340K-12 
7805 
7812 
7815 .99 

78MG 1.50 
723 .49 



.99 



NPN 2N3904 type 
PNP 2N3906 type 
NPN Power Tab 40W 
PNP Power Tab 40W 
FET MPF-102 type 
UJT 2N2646 type 
2N3055 NPN Power 



10/SI. 00 
10/SI .00 
3/SI .00 
3/SI .00 
3/S2.00 
3/S2.00 
.75 



RS232/TTL 
TTL/RS232 
Converter kit 
Complete kit 37.95 



8 pin 
14 pm 
16 pin 
40 pin 
14 pin 



1C SOCKETS 

low profile 
low profile 
low profile 
low profile 
wire wrap 



5/SI. 00 
5/S 1.00 
5/SI. 00 
2/SI .00 
3 /SI .00 



I5H1S34I slacfiniiss 

BOX 4072P ROCHESTER. NY 14610 (716)271 6487 



J',8atf«factlon guaran 
^ t«wd or money refund 
ad. Order i uhdar $10 
a#d 76c. COp- 
16 00 NY mi) 
Minimum o refer $6.00 «•* 



MINI-KITS 



FM WIRELESS MIKE KIT 

Transmit up to 300' to any FM 
radio. Sensitive mike input re- 
quires dynamic, crystal or ceram- 
ic mike. Runs on 3 to 9 volts. 

FM-1 S2.95 



TONE DECODER KIT 

A complete tone decoder cn a amgle PC 
Board Feature*: 400 to 5000 Hz adiustable 
frequency range, voltage regulation 567 1C 
UieluUor touch -’one decoding, tone h"f*t 
detection. FSK demon signaling, and many 
olher uses Use 7 lor 12 button touchtone de- 
coding Runs on S lo 12 volts 
Complete Kit, TD-1 $4 95 



LED 

BLINKY KIT 

A great attention get- 
ter which alternately 
hashes 2 (umbo LEDs 
Use lor name badgea. 
buttons ui warning 
type panel lights 
Complete Kit. Bl-1 . . 






SUPER- SNOOP AMPLIFIER 



Complete Kit. BN 9 $4.96 



MUSIC LIGHTS KIT 

See music come alive! 3 different lights 
dicker with music or voice. One light lor 
lows, one lor the mid-range and one for the 
highs. Each channel individually adjustable, 
and drives up lo 300 watts Great ’or parties, 
band music, mle clubs and more 
Complete Kit. ML-1 $7.96 



SIREN KIT 



s upward 

acleriauc of police Siren 20Onw audio ou 
put. runs on 3-9 volts, uses 8-45 ohi 
speaker 

Cumulate Kit, SM-3 92.9 



POWER SUPPLY KIT 



volts al 1 amp 50mv load regulation, good 
filtering and small size Kit less transformeis 
Requires 6-8V at 1 amp and 16 to 30VCT 

Complete Kit P8-31T. $6.96 



CIRCLE 13 



One-armed player 

From Timothy M. Bonham, 

D605/1630 S 6th St., Minneapolis, MN 
55454: “You may have heard of the 
success of CHESS 4.6 running on the 
new Control Data Cyber 176. This 
program was entered in the Minnesota 
open chess tournament and made it 
into the finals, eventually finishing in 
6th place (out of 6). The program did 
better in the eliminations than in the 
final. In the elimination in its first 
match it beat an “A” rated player who 
was expected to be a strong contender. 
This is apparently the first time any 
computer chess program has beaten an 
A player in an open tournament and 
will be entered in the Guiness book of 
records. This victory seemed to scare 
many of the human players there. 

Then, in play against Minnesota’s only 
chess Master (who wasn’t playing in the 
tournament) the program beat him in 
three games of speed chess. This scared 
many players even more: even though 
he went home and studied some and 
came back to beat the program in two 
games the next day. Some students at 
Northwestern have obtained a surplus 
mechanical arm from NASA and are 
building a microprocessor controller to 
operate the arm and emulate a terminal 
with an operator inputting opponents’ 
moves to the main computer. I would 
like to see more on this project . 

Computer 
Chess Movie 

In Holland Mr. B. Swets (of the 

ICCA) is planning a film on computer 
chess in English. The film will be 
designed for showing during con- 
ferences and meetings of information 
processors as well as scientists and 
psychologists. Expected to be a 25 
minute, 16 mm. documentary, the film, 
which will be suitable for TV broad- 
casting, will introduce the public to the 
subject and will promote the current 
interest in computer chess. Electronic 
soundtrack will be provided by Utrech 
Institute of Sonology. Most of the 
movie can be shot in the Netherlands 
but to make it truly international Mr. 
Swets’ organization is seeking coopera- 
tion from an American filmcrew and 
producer with a sound financial backing. 
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North Star Micro-Disk System 




The North Star MICRO-DISK SYSTEM 
is a complete mini-floppy disk system 
for 8080 and Z-80 microcomputer sys- 
tems which utilize the Altair bus struc- 
ture. 

Included in a North Star MICRO- 
DISK SYSTEM are: 

one North Star controller board 
one Shugart SA-400 minifloppy 
disk drive 

one power supply card (to supply 
power to the disk drive) 

cabling and connectors between 
controller and drive 

two mini diskettes — one with DOS 
and N.S. BASIC 

hardware and software documenta- 
tion 

Hardware 

The North Star system is complete — 
however, one must read the component 
description carefully. The Shugart SA- 
400 drive included with the system 
comes complete but bare. That is, the 
drive comes without a cabinet — some- 
thing most hobbyists will want. The 
cabinet is available though - at addi- 
tional cost. You should also note the 
power supply board, attached to the 
disk drive, requires raw power from the 
host mainframe. Prospective customers 
should make sure their mainframes 
have a large enough power supply to 
handle the added load. Once again, a 
stand alone power supply is available 
from North Star at additional cost. 

The North Star disk controller is a 
single Altair bus compatible PC board 
that interfaces the computer system to 
the disk drive. The controller circuitry 
is made up of Schottky and low power 
Schottky integrated circuits, and has 
its own crystal-controlled clock on- 
board. 

Also on-board is the system boot- 
strap in PROM. This PROM is memory 
mapped to take up IK of system RAM 
space starting at E800 hex in the stan- 
dard version. (The bootstrap start ad- 
dress is E900 hex.) Non-standard ver- 
sions are available upon request also at 
additional cost. 

Since the system is not interrupt 
driven, you must be careful that an in- 



terrupt does not occur during disk op- 
erations. Such an interrupt would cause 
the system to miss data travelling to or 
from the disk at the time of the inter- 
rupt. You can avoid such problems by 
disabling the interrupts in the system 
before initiating a disk operation. 

The disk drive is the Shugart SA-400 
minifloppy, probably the most widely 
used of the small-sized floppy disk 
drives on the market today. The floppy 
diskettes used are hard-sectored for 
256 bytes per record, 10 sectors per 
track, and formatted by the system for 
35 tracks to make possible storage of 
up to 89 .6K bytes. 

Software 

The North Star system arrives with two 
standard pieces of software: the disk 
operating system, or DOS; and North 
Star disk extended BASIC. The DOS 
occupies 2.5K bytes of system RAM 
memory starting at 2000 hex. This 
2.5K includes 256 bytes of space for 
user I/O routines. For the uninitiated, 
this means that there is space provided 
in the DOS for I/O routines written es- 
pecially for the system in which it is 
running. 

For example, if one had a Poly-88, 
the input and output routines would 
surely be different from those for an 
IMSAI 8080. Having that extra space 
reserved for personalized I/O routines 



means that the user has to attach his 
(or her) own I/O drivers only once — 
then store them away onto a system 
diskette which when bootstrapped into 
the system, will then automatically set 
up the I/O for the system. 

The North Star DOS manual has the 
source listing for the I/O area of their 
code, and an example listing for a per- 
sonalized DOS, as well as instructions 
for going about the personalization 
process. 

This system requires a minimum of 
16K RAM starting at 2000 hex in order 
to run DOS and BASIC. DOS alone 
may be run in as little as 8K of RAM 
memory. 

A disk operating system is a set of 
commands that may be sent to the 
computer in order to get various pieces 
of information onto or off of disk stor- 
age. The commands available in North 
Star DOS are two-letter mnemonics fol- 
lowed by any required arguments. The 
commands available are as follows: 

LI < optional drive #> 

This command will list the contents 
of the diskette directory. 

CR<filename> <length> < option- 
al start address> 

This command will create a new file 
on the diskette. The length indicates 
how many 256 byte blocks are reserved. 
The start address is for where on the 
diskette the file will be. If no start ad- 
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dress is given, the new file will appear 
after the previous file on that diskette. 
DE < filename > <filetype> 

This command will delete a file from 
the directory. 

CO < optional drive #> 

This command is used to compact 
the file space on a diskette. Any unused 
disk space between files will be freed 
by moving all files toward track 0. 

TY <filename> <filetype> 

This command is used to set or 
change the type of the specified file. 
Type 0 = default, 1 = machine language 
file, 2 = BASIC program file, 3 = BASIC 
data file. 

GO < filename > 

This command will load the speci- 
fied file into memory and start execu- 
tion. The GO command can be used 
only with machine language files that 
have been assigned a “go-address”. 

GA < filename > 

The GA command sets the “go-ad- 
dress” for a machine language file. The 
go-address must be the first byte of the 
program. 

JP <hex address > 

This command is used to make the 
processor jump to the specified address 
and start execution. 

LF < filename > <hex address > 

SF < filename >< hex address > 
These commands are used to load 
or save a file to or from RAM. The en- 
tire amount of information that will be 
transferred is equal to the number of 
blocks reserved for the file. 

CF < source filename > < destina- 
tion filename > 

This command may be used to copy 
one file to another. The destination file 
must be at least as large as the source 
file. 

CD < source drive #> < destination 
drive #> 

This command will copy an entire 
diskette from one drive to another. Ob- 
viously, this command only applies to 
multiple drive systems. 

RD < disk address > < hex address > 

< # of blocks> 

WR < disk address > < hex address > 
<# of blocks > 

These commands can be used to 
read or write information from diskette 
to RAM or from RAM to diskette. The 
disk address is a block number between 
4 and 350. 

IN < optional drive #> 

This command must be used to ini- 
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tialize a diskette before using it for the 
first time. 

DT < optional drive #> 

This command may be used to test 
a drive or verify the usability of a disk- 
ette. A tested diskette must be initial- 
ized again before use. This program is 
an “endless” one. Operation will be 
stopped by a hard disk error or by a 
control-C typed on the console device. 

North Star Extended BASIC was 
designed for use on any 8080 or Z-80 
microcomputer system, and is available 
in three versions. Version 5-FPB is a 
non-disk extended BASIC designed for 
use with another of North Star’s prod- 
ucts, the Hardware Floating Point 
Board. Version 6 is North Star’s Disk 
Extended BASIC which comes standard 
with every disk system. Finally, version 
6-FPB is the Disk Extended BASIC, 
also for use in conjunction with the 
Hardware Floating Point Board. Ver- 
sion 6 is available with arithmetic pre- 
cision from 2 to 14 digits - 8 digits of 
precision is standard. 

Version 6 has the commands to 
store and load programs to and from 
disk as well as the ability for BASIC 
programs to perform both sequential 
and random access disk file processing. 
By using the CHAIN statement, one 
program can call another into memory 
and automatically start execution. All 
temporary variables are destroyed, so 
if variables must be passed from one 
program to the next, they must be 
stored in a scratch file before chaining 
to the next program. 

General Review 

North Star does not release any of the 
source listings for their software except 
what is needed to attach the I/O drivers 
to. This makes the system a take-it-or- 
leave-it system to some extent, but ex- 
cept for the most die-hard operating 
system software tinkerer this will prob- 
ably be acceptable. This is, however, 
the only real “bad mark” we can give 
them. Anything else depends more or 
less on the particular likes or dislikes 
of the user. 

The North Star MICRO-DISK SYS- 
TEM is an excellent accessory. We 
found it easy to plug into every system 
we tried: Altair, IMSAI, PolyMorphic 
Processor Technology, Vector Graphic, 
TDL and several home-brew systems 
employing the Altair bus structure. All 
the system’s software resides in mem- 



ory at the same time (DOS, BASIC, 
and user program, or DOS and user 
program in machine language) making 
it a very usable system, even with only 
one disk drive. 

We call this system a manual disk 
operating system. That is, the operator 
must take care of all the “housekeep- 
ing” for the system. 

As an example, consider saving a 
BASIC language program that has 
just been perfected: Step 1 would be 
determining how many blocks of 256 
bytes have been used. You must 
know how many free bytes are in 
the system when there’s no program 
in memory. To determine how 
many blocks of diskette space will be 
needed, find out how many free 
bytes there are with the new pro- 
gram now in memory, and subtract 
this number from the original num- 
ber of free bytes. Divide by 256 
and round to the next greater whole 
number to find the number of 256 
byte blocks needed to store the pro- 
gram. 

For Step 2, leave the BASIC inter- 
preter to go to the DOS. Do this by 
typing BYE with a carriage return. 

Once in DOS, use the CR command 
to create the directory listing: CR 
TEST xx, where TEST is the program 
name and xx is the number of blocks 
needed to store the program. 

Step 3 is to “type” the file by using 
the TY command. Type: TY TEST 2, 
where once again TEST is the program 
name, and 2 indicates that the file is to 
hold a BASIC program. 

For Step 4, re-enter BASIC with a 
warm start so as not to destroy the 
existing BASIC program. You can do 
this with the JP command to jump to 
the warm start address of BASIC: 

JP 2A00. 

Now back in BASIC, having done 
all the “housekeeping” to allow us 
to save the program, type SAVE TEST 
to save the newly created BASIC pro- 
gram onto diskette in the file space. 

If you want to add disk storage to 
your existing system, at a reasonable 
price, and if you’re looking for a proven 
operating system with a good disk-ex- 
tended BASIC, then this might be the 
system for you. E 

Stephen Pereira owns his own North 
Star Disk System and is the President 
of Microcomputers, Inc., Nashua, NH. 
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WHAT’S COMING UP 



Systems, Subsystems, Software 




The OK Machine and Tool Corporation 
of New York has a new Edge Connector 
(Model CON- 1) that features wire wrap- 
ping contacts. The contacts are nickel sil- 
ver over beryllium copper and feature bi- 
furcated/bellows design that provides 
constant pressure while minimizing con- 
tact distortion and stress. Connector body 
is molded of U.L. and MIL approved 
VALOX (an insulating material with 
claimed superior dielectric, thermal and 
chemical characteristics). CON-1 is priced 
at $3.49. Circle No. 102 

Two new 4096-bit Schottky PROMs 
have been added by Texas Instruments 
to its bipolar memory products. The 
PROMs, designated as SN54S/74S476 
and SN54S/74S477, are organized as 
1024 words of 4 bits. The 74S commer- 
cial version features 35 ns typical ac- 
cess time, 30 ns maximum enable time 
and 60 ns maximum access time. The 
54S military circuit has the same typi- 
cal access time, 40 ns maximum enable 
time and 75 ns maximum access time. 
Other features are dual select lines to 
simplifiy memory expansion and permit 
fast, easy programming, the company 
says. Supplied in the industry-standard 



pin configuration, these new PROMs 
can serve as direct replacements for vir- 
tually any currently offered 18-pin 4K 
PROM, according to Texas Instruments. 
Prices range from $9.30 to $18.60 de- 
pending on the various models ordered 
and in quantities of 100. Circle No. 103 

Some Micro-Business software ap- 
plications have been introduced by Ar- 
kansas Systems of Little Rock. The 
business-application software currently 
runs on an 8080/Z-80 system with a 
CP/M Operating System. The software 
is written in FORTRAN and uses an In- 
dexed Sequential Access Method; there- 
fore, says the company, it will run quite 
fast. Presently released are the General 
Ledger and Payroll systems. The Gen- 
eral Ledger is designed for CPAs and is 
said to be generalized and flexible. 

There are more than 20 programs in 
this system alone, including Profit and 
Loss Statements, Balance Sheets, verifi- 
cation of valid accounts, automatic 
entry of 1/E totals in balance sheet and 
other features that, says the company, 
one would expect to find only on a 
large computer. 

The second program currently avail- 
able is the Payroll system which prints 
payroll checks, calculates multi-state 
taxes, local taxes, multi-pay periods, 
bonuses, W2s, department reporting 
and other features. Cost of the General 
Ledger or Payroll is $775 each. Under 
development, and scheduled to be re- 
leased shortly, are Accounts Payable 
and Accounts Receivable, each at $495 
(estimated price). Circle No. 101 



Panasonic’s Electronic Components 
Division has a new 40-pin DIL plastic 
4-bit microcomputer. Designated the 
MN1405 Model, the device offers on- 
chip functions of ALU, 2048 x 8 ROM, 
clock generator, two 4-bit input ports, 
one 4-bit and 8-bit output port, two 
sense lines, one 12-bit discrete output 
port and 128 x 4 RAM with four words 
that are directly accessible. The com- 
pany claims this device is ideally suited 
for applications such as electronic 
games, appliance controllers and a var- 
iety of random logic applications. 

Circle No. 108 

Microproducts of Hermosa Beach, 
CA, has a new Apple II EPROM Pro- 
grammer. The new device consists of 
a fully assembled, double-sided, fiber- 
glass printed circuit board with plated 
through holes and gold-plated edge 
connector. It plugs directly into any 




available slot on the Apple II board. A 
Textool zero insertion force socket per- 
mits delicate handling of the EPROM. 
The new EPROM programmer is fully 
contained and has a 25-volt power sup- 
ply for programming the Intel 2716 
EPROM. Price of the EPROM program- 
mer is $89.95. The Intel 2716 socket 
adapter is $9.95. Circle No. 105 
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The 3M Company, of St. Paul, MN, 
has a new 50-position Scotchflex card- 
edge connector. The company claims 
that this connector is more reliable and 
rugged than many of its predecessors. 
Designated the 3415-0002 Connector, 
the device incorporates flanges into 
which the strain relief clip can be firm- 
ly snapped. An optional pull tab allows 
quick disconnection and reconnection 
with minimal flexion and wear. The 
strain relief and option tab permit flat 




cable to be guided straight out from 
the back of connectors. PC boards can 
therefore be stacked tighter, improving 
density of packaging. Circle No. 110 
A new alpha-numeric display and 
keyboard interface device is available 
from Matrox. Called Model MTX-B1, 
the alpha-chip keyboard portion pro- 
vides all scanning signals to debounce 
and decode any keyboard of up to 64 
keys. The display portion of the MTX- 
B1 provides the timing and refresh sig- 
nals needed to drive any number of 
characters from 1 to 32. The chip has 
a 32 x 8 display refresh RAM built in 
as well as an ASCII character generator 
for both 7 and 14 segment displays. 
Timing and refresh signals are created 
internally for both the display and the 
keyboard functions. In addition, the 
MTX-B1 includes an intelligent con- 
troller and bus interface. The chip can 
be interfaced to any TTL, CMOS or 
NMOS microprocessor through an I/O 
port or bus. Price of the device is $49 
single or $39 in 100s lots. Circle No. Ill 
A new multi-level power supply, 
from National Semiconductor of Santa 
Clara, CA, has been designed especially 
for Series/80 microprocessor-boards, 
although the BLC 635 Power Supply 
may also be used for other micropro- 
cessor systems. Main features of the 
new multi-level power supply include 
its ability to combine line and load reg- 
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ulation with current limiting, with over- 
voltage protection and with power- 
failure detection. The power-supply 
device provides +12V at 2.0 A, +5V at 
14. 0A, -5 Vat 0.9 A and -12V at 0.8 A. 
Incorporated are circuits to limit cur- 
rent at 1 .2 times rated values at all 
levels and overvoltage circuits which 
trip at 1 .1 6 to 1 .32 rated voltage. Load 
regulation is 0.1 percent for a 50% load 
change and line regulation is 0.1% for 
a 10% line variation. The BLC 635 with 
cables for the Series/80 products is 
priced at $460. Circle No. 112 

Rair Black Box, an integrated micro- 
computer from Britain, incorporates 
floppy disk drives. The unit’s dual disk 
drives accept 5 1/4" single sided, rever- 
sible, soft sectored floppy disks, each 
with a capacity of 81,920 bytes. Each 




disk has 40 tracks, each track 16 sectors 
and each sector 128 bytes. Transfer 
rate is 125,000 bits/sec; latency, 100 
milliseconds; and access time, 40 milli- 
seconds track to track. 

The microprocessor handles up to 
80 instructions. It has 256 input/ouptut 
channels. Dynamic MOS RAM contains 
up to 65,536 bytes. Software includes 
a disk operating system, an extended 
BASIC interpreter, relocatable FOR- 
TRAN compiler and a COBOL com- 
piler. Other features include dual serial 
input/output ports, an eight-slot mother- 
board for system expansion and a trans- 
parent ROM bootstrap. Circle No. 126 

Stevens-Arnold, of South Boston, 

MA, has a new “UB” Series DC/DC 
Converter Supply for microprocessors. 



The unit delivers 7 watts of low noise 
isolated-regulated power with outputs 
of + 12V at 500mA and -5V at 200mA. 
There is a ±0.05% regulation and an av- 
erage voltage tempco of ±0.01%°C. 
Standard DC inputs accepted include 
5V, 5.8V, 12V, 15V, 24V, 28V, 48V 
or 60V. Rated efficiency is typically 
55% with an operating temperature 
range from -25°C to 71°C with no de- 
rating and with free-air convection cool- 
ing. Circle No. 113 

A low-cost digital-to-analog convert- 
er, the DAC336-8 series, has been intro- 
duced by Hybrid Systems of Bedford, 
MA. A compact device, ready to use, 
and claimed to be adjustment-free, 
each DAC336-8 includes precision 
reference, ladder network, switches, 
output amplifier and input storage 
register. The hybrid IC design is factory 
pre-trimmed to ±0.05%. Simple pin 
jumpering allows the user the choice of 
four voltage range outputs and requires 
only 200mW of power. The unit ac- 
cepts TTL, DTL and 5V CMOS logic 
levels at a minimum delivery output of 
+5mA at ±10V. Price of the unit is $24 
for the less expensive of two models. 
Circle No. 124 

A dual drive, single density, double 
sided 8” floppy disk system, Model 
DMAF1 , is available from Southwest 
Technical Products of San Antonio, 

TX. The hardware includes an SS-50 
bus (SWTPC 6800) and a compatible 
DMA (direct memory access) control- 
ler capable of handling up to four 
drives. The company claims that its 
supplied software is one of the most 
powerful microcomputer disk operat- 
ing systems yet available for either the 
hobbyist or businessman. An 8K BASIC 
interpreter with disk file capability and 
string functions is also included with 
the system. Each diskette holds approx- 




imately 600,000 bytes of data and, 
with two drives, more than one mega- 
byte of data on line is achieved. Price 
of the system is $2095 assembled or, 
in kit form, $2,000. Circle No. 114 
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A refresh memory system designed for 
image-enhancement applications has been 
announced by Intel Corp. of Sunnyvale, 
CA. The new system, designated in-5770, 
is mounted on one 1 1 .25” by 1 6” edge 
connector-type printed-circuit board and 
utilizes Intel 16-pin, 16K MOS dynamic 




RAMs. It has a total capacity of 256K 
four-bit words organized into four image 
planes of 256K one-bit words per plane. 

In addition to image enhancement, the in- 
5770 refresh memory allows a user to en- 
gage in image processing. For example, 
says Intel, with the original 512 x 512 
image stored in one or more memory 



planes, the user could load segments of 
the image into another memory. This 
feature would permit zooming in and 
enlarging certain specified areas of the 
image for closer inspection. Various 
modes of operation are possible, such 
as parallel read, single-bit read, paral- 
lel write, single-bit write, parallel read- 
modify-write, single-bit read-modify- 
write, serial read and clear mode write. 
Price for the 512 x 512 board is $3,400. 
A 256 X 512 board is available for 
$2,400. Circle No. 104 

Summa/1 1 computer, from the In- 
terring Group, is suitable for business, 
scientific and personal applications, ac- 
cording to the company. The computer 
uses the DEC 16-bit LSI- 11 processor 
and includes the PDP-11 instruction 
set. Other features include 8 general 
purpose registers, 8 addressing modes, 
vectored priority interrupts, power- 
fail /auto-rest art, 256K-byte floppy 
disk, 24K RAM serial or parallel ter- 
minal interface. Software includes 
Omni/OS Disk Operating System and 
OmniBASIC. Circle No. 125 




A troubleshooting and repair assist 
is available from Phoenix Digital’s 
LS-100 Series Digital Signature Analy- 
sis products. Verification of correct 
digital patterns provides GO/NO-GO 
testing as well as diagnostics, 99.99% 
error detection accuracy, rapid identi- 
fication of bad components, PC boards 
and entire systems. Options offered in- 
clude remote LED signature display, 
32-line multiplexer, logic probes, en- 
hanced software package and stand- 
alone test ability. Applications include 
home computers, industrial and pro- 
cess control, product characterization 
and production testing. Prices begin at 
$295. Circle No. 115 




BVTE SHOP #32 

the affordable computer store 

2018 Green Street 
Columbia, S. C. 29205 
771-7824 



WE’RE PUTTING 
OUR SHOW 
ON THE ROAD 

South Carolina Byte 
Shop now has a DATA 
BUS, outfitted with our 
preferred lines of compu- 
ter equipment 



and an “audio-visual road 
show’’. Our idea is very 
simple. The small com- 
puter market is flooded 
with dozens of manufac- 
turers and hundreds of 
machines. Through test- 
ing and experience in 



sales and service, we 
have selected several 
preferred lines of equip- 
ment that actually do 
what their advertising 
claims they can - and do 
it very reliably. 



Now we’re ready to 
share what we’ve learned 
with our customers. 
If your business or 
group is interested 
in having our DATA 
BUS visit your area 
- or if you want us 
to add your name 
to our mailing list 
call or write us... 



CIRCLE 14 
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A 32K MOS mask ROM that is fully 
static and in an industry -standard 24- 
pin package is a new product from Sig- 
netics of Sunnyvale, CA. The unit, 




Model 2632, is TTL-compatible, oper- 
ates from a single +5-volt supply and 
features maximum access time of 450 
nanoseconds. The new ROM is designed 
for memory applications where high 
performance, large bit storage and sim- 
ple interfacing are important design ob- 
jectives, says Signetics. The unit has 
two programmable chip select inputs 
as well as OR-tie compatibility on the 
outputs to facilitate memory expan- 
sion. Price for the 2632 MOS ROM is 
$1 1 .50 each when ordered in minimum 
quantities of 500 per pattern. Circle No. 
106 

A disk-drive power supply dedicated 
to the 5.25” minifloppy has been 
announced by Power-One of Camarillo, 
CA. The new model, designated CP-249, 
provides dual outputs of 5V at 0.7A and 
12V at 1.1 A. Standard features include 
1 1 5/230 VAC ± 1 0% AC input capabil- 
ities, ± 0.05% line and load regulation 
and full protection against short circuit 
and overload. Maximum ripple is 3.0 
mv PK-PK, while transient response is 




30 m for a 50% load change. The new 
unit, says the company, is ideal for the 
5.25” floppy since it eliminates the 
need for special power supply design or 
custom units. Single quantity pricing 
is $39.95. Circle No. 107 

A versatile plotter, Model DFT, is 
available from Sylvanhills Labs, Pitts- 
burgh, KS. Some possible applications 
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of the plotter include engineering draw- 
ing, event recording, printed circuit art- 
work, computer generated art, X-Y 
transport for small drills, tape verifica- 
tion for numerical control, computer 
graphics and games. Designed for the 
hobbyist, businessman, engineer or 
teacher, the plotter can hold pencils, 
felt-tip pens, engineering pens, LED 
lamps, scribe points or any tool up to 
3/8” diameter. Plotting business trends, 
maps, and schematics are among its 
uses. It can also drill PC boards and 
position a 3” square table and a chem- 
ical flask weighing two pounds under 
different spigots for automatic chemi- 
cal analysis. The plotters require 8-bit 
parallel I/O ports and 5 and 24 volt 
power sources. A basic 8080 software 
program is included in the owner’s man- 
ual. Prices range from $795 to $1,300 
depending on size ordered. All come in 
kit form. Circle No. 121 

Mupro, of Sunnyvale, CA, has intro- 
duced a line of Compatible Memory 
Boards. These boards, says the com- 
pany, fill the need for higher data re- 




liability and integrity together with 
easier maintenance in SBC-80 systems 
by providing error-correcting logic. 
Seven memory sizes are offered: 4K, 
8K, 12K, 16K, 32K, 48K and 64K 
bytes. The smaller boards are available 
with 4K dynamic RAM; larger boards, 
with 16K RAM. Three configurations 
are available for all eight sizes: without 
error detection; with single-bit parity; 
or with single-bit error correction and 
double-bit error detection. All error- 
correcting configurations are equipped 
with diagnostic indicators to pinpoint 
the troublesome memory chip. Prices 
begin at $455. Circle No. 116 
A compact printer, the EX-820, 
which mixes high resolution graphics 
and full ASCII alphanumerics, is avail- 
able from Axiom, Glendale, CA. Driven 
by an Intel 8048, the EX-820 contains 
one of the most sophisticated micro- 
processor-based controllers available on 
any printer, regardless of size or cost — 



according to the claims of an Axiom 
spokesman. The printer uses 5” wide 
electrosensitive paper. The size of the 
graphic field can be chosen from four 
pre-programmed horizontal dot resolu- 
tions up to 128 dots per inch. Vertical 
dot resolution is fixed at 65 dots per 
inch and there is a provision for auto- 
matic histogram generation. In addi- 
tion to exceptional graphics capabil- 
ities, says the company, the EX-820 is 
a versatile line printer in its own right. 
Hardcopy is produced by electrosen- 




sitive printing. This is accomplished by 
passing a high current for a few micro- 
seconds from 8 tungsten wires in the 
printhead to the conducting surface of 
the aluminized electrosensitive paper. 
The aluminum is removed almost in- 
stantaneously, exposing a layer of black 
ink which is seen as a dot matrix form- 
ing the printout. The EX-820 Printer 
is priced at $795. Circle No. 120 
Digital Pathways of Palo Alto, CA, 
has a dual-size peripheral board which 
provides calendar and real-time func- 
tions for DEC’S LSI-1 1 and LSI-1 1/2. 
The TCU-50D unit is equipped with 
rechargeable battery back-up capability. 
The device will keep track of the cur- 
rent date and time, even when the com- 
puter’s power is turned off, for up to 




3 months. This feature enables the user 
to maintain records on system down- 
time during power failures. Units are 
shipped working and preset to the cor- 
rect date and local time at the custom- 
er’s location. A simple software routine 
is available for resetting the date and 
time. Price for the TCU-50D is $295. 
Circle No. 123 
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Structured Systems Group’s Busi- 
ness Systems Series of business pro- 
grams is designed to run on 8080 or 
Z-80 CPUs and CP/M operating sys- 
tems. Programs available include gen- 
eral ledger, designed for professional 
accountants and small businesses and 
priced at $995. The Name and Address 
System maintains files and allows se- 
lection on all fields for printing labels, 
reports or new files. Price is $79. 
QSORT is a full disk sort/merge for 
$95. CBASIC compiler/interpreter in- 
cludes full disk access, PRINT USING 
and 14 digits of precision for $99.95. 
Circle No. 130. 

Accounts receivable can be processed 
on your 8080- or Z-80-based CP/M mi- 
crocomputer system using Structured 
Systems Group’s General Ledger com- 
patible Accounts Receivable system. 

The software package is a full open 
item billing system for small businesses, 
designed for business-oriented profes- 
sionals who need reliable and simple 
operations, the company says. 




Priced at $750, the A/R system fea- 
tures itemized statements, trial balance 
reports, late charges, reminder letters, 
recurring receivables and sales reports. 
Circle No. 131 

A low-profile 8-bit microcomputer 
from National Semiconductor requires 
three and one-half inches panel space 
in a standard 19-inch rack, according 
to the company. Based on the BLC80/ 
10 central processor board using the 
INS8080A microprocessor, the rack- 
mounted computer model RMC 80/10 



incorporates programmable serial and 
parallel input/output, complete busing, 
power supply, fans and three expansion- 
board slots. 

The unit has six general-purpose 8- 
bit registers, an accumulator, a 16-bit 
program counter and a 16-bit stack 
pointer. The registers may be used sin- 
gly or in pairs for double precision op- 
erations. The 16-bit program counter 
allows direct addressing of 64K bytes 
of memory. The stack pointer permits 
storage and recall of register contents, 
anywhere in random-access memory, 
while servicing interrupts and subrou- 
tines. 

A programmable communications 
interface provides either synchronous 
or asynchronous serial input /output 
with jumper-selectable rates from 110 
baud to 19,200 bits per second, either 
as 20mA current-loop or RS232C sig- 
nals. System software selects mode 
and inserts data, control characters 
and parity bits. Price is $1345. Circle 
No. 129. 



TURNKEY SYSTEMS 

Priced from only $5,000.00 




Systems Include 

THE VERSATILE CRT 12” 



Software Printer 
& Dual Floppy 



THE MICRO FORCE 



331 5 Woodward Place 
Raleigh, N.C. 27607 
919-782-3390 9-7 M-F 




Dealer Inquiries Invited 



CIRCLE 15 
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A new 32K ROM, the RO-3-9332, 
is available from General Instruments. 
Featuring fully static operation, the 
ROM is directly compatible with all 
popular microprocessor families. Fully 
static operation allows users of 16K 
ROMs such at Intel’s 2316E to directly 




replace two 16K ROMs with a single 
32 K. Two versions of the new device 
are available: the “B” version with 450 
nanosecond access time and the “C” 
version with 350 nanosecond access. 
Price for the new ROM is S 12 when 
ordered in large quantities. Circle No. 
117 

Suitable for industrial applications, 
Wintek 4K BASIC is a 6800 interpreter 
featuring control of in-terrupts, direct 
memory read and write, assembly lang- 
uage subroutines and flexible input/out- 
put. Oriented toward process control 
and monitoring, this BASIC version 
may reside in RAM or in PROM for in- 
stant power-on operation. When stored 
in PROM, the interpreter can immedi- 
ately enter the RUN mode, allowing un- 
attended operation in dedicated appli- 
cations, developers say. 

Wintek’s4K BASIC is available on 
cassette ($95) or in PROM on a WINCE 
ROM module ($299). The source listing 
costs $95. Circle No. 153 

A compact computer terminal, 
3070B from Hewlett-Packard, was 
designed for use in manufacturing 
operations. The unit offers facilities 
to collect information and enter it 
into an HP 1000 Computer System 
in an orderly way; the terminal can 
also act as the central controller 
and data-collection center for several 
interconnected programmable instru- 
ments. 

Capable of reading standard type- 
3 Hollerith badges and marked or 
punched cards, the terminal has a 
keyboard for local numeric entries, 
a 15-character LED display and a 



quiet 50-lpm, 20-character-wide al- 
phanumeric strip printer. The unit 
measures 6 by 1 1 by 16 inches and 
weighs 13 pounds. 

The 3070B offers 15 prompting 
lights and 10 program-definable keys. 

In use, the prompting lights might be 
programmed, on an associated HP 
1000 Computer System, into a prompt- 
ed sequence such as INSERT BADGE, 
then ENTER WORK ORDER, then 
ENTER CUSTOMER NUMBER 
and so forth. Typically, the terminal 
would deal with such activities as 
work in progress, production schedul- 
ing, cost accounting and shipping and 
receiving. 

Program-definable keys could be 
preprogrammed to provide YES or NO 
answers, to start previously -defined sub- 
routines, or to report actions by sending 




previously agreed-upon sequences of 
sybmols, H-P says. 

Price is $3200 including the multi- 
function reader for badges and marked 
or punched cards and the strip printer. 
Circle No. 152 

Comptronics offers two F-8 pro- 
ducts both for serious hobbyists and 
design engineers. The first is an F-8 
CPU board compatible with the S-100 
bus. With 3850 CPU and 3853 SMI, 
the unit provides sockets for 2K of 
EPROM monitor, two PIO sockets, 
and connections for six I/O ports. The 
board has 64 bytes of scratch pad 
RAM and a fully buffered data bus. The 
unit sells for $239 as a kit or $275 as- 
sembled. 

The second product is an F-8 micro- 
computer with keyboard and six-digit 
display. The unit provides audio inter- 
face and speaker compatibility with the 
on-board KD-BUG (3856) music rou- 
tine, 2K of RAM expandable through 
an S-100 connector, and IK of EPROM 
with 4 additional 2708 sockets. Prices 
are $375 for kit and $425 assembled. 
Circle No. 154 




Sirius II Home Computer from Digi- 
tal Sport Systems uses two microproces- 
sors, the Mostek Z-80 (for main compu- 
tations), and a Fairchild 3870 that han- 
dles keyboard and TV interface over- 
head. Also included are 32,768 charac- 
ters of read/write memory, RS-232 
interface for I/O, 8192-character PROM 
board with keyboard with alphanumeric 
and graphic capabilities and TV interface. 
Other features included are a full disk 
operating BASIC interpreter, monitor 
and software programs (home manage- 
ment, personal finance, educational 
programs, process control and games). 
Sirius II can also run business software. 

Available hardware includes addi- 
tional RS-232 I/O, additional parallel 
I/O, add-on 16, 384 RAM cards, A/D- 
D/A converters and additional mini- 
floppy disk drives. Price is $1850. 

Circle No. 127 

Chemtronics of Hauppauge, NY, has 
a new soldering routine which it calls 
the SD5 Modular Solder/Desolder Sys- 
tem. The system has a desolder wick 
dispenser tool that snaps into the core 
of a one-pound spool. The SD5, says 
Chemtronics, offers a simple, practical 
solution to the problems of service peo- 
ple, technicians and production-line 
workers who must often alternate be- 
tween soldering and desoldering. The 
retractable desoldering tool has a 2-1/2” 




heat-resistant Teflon probe, permitting 
pinpoint wick application. The probe 
also facilitates “webbing”, or shaping 
of the wick for greater solder absorb- 
tion. Circle No. 109 
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EXCITING 

That’s the word that sums up the dynamic small computer show in New 
York that was established last year at the Coliseum. The lecture areas were 
filled by interested people, the exhibits were great, the attendance was the 
highest of any small computer show in the country. 

The big point is that everyone who came went away happy. Accountants, 
hobbyists, lawyers, doctors, brokers, retailers, business people, program- 
mers, research scientists and just plain homeowners. 



The second big point is that we’re doing it again. This time, bigger and 
better. Top seminars, top exhibits. 

Small computers from $500 up, ■ 
software and kits. 



Save time. 
Get your tickets 
in advance by mail. 



I 



H 











NAME 








ADDRESS 


(please print) 






City 


State 


Zip 






PERSONAL & BUSINESS 
SMALL COMPUTER SHOW 

78 East 56th Street, New York, N.Y. 10022 



I 

I 

I 



Send me tickets in advance for Personal & Business Small 
Computer Show, Sept. 15-17, 1978, in the New York Coliseum. 

(Check One) One Day ($5) Two Days ($9) Three Days ($13) 

Send check or money order (U.S dollars) payable to 
Personal & Business Small Computer Show to 78 E. 56th St., 
New York, N.Y. 10022. 
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Hybricon of Littleton, MA, an- 
nounces a high density microprocessor 
“Wire Wrap” board that is bus compat- 
ible with the Zilog Z-80 Microcompu- 
ter. The 2-Z-80 Board features 36 col- 
umns of 59 plated thru holes on a 
0.100” x 0.100” pattern. This arrange- 



r 



ment permits mounting any combina- 
tion of 1C DIPs from 8 to 40 pins. An 
additional feature of the board is a 
double row of 47 contact holes on a 
0.100” spacing at the top of the board 
for mounting flat cable connectors. The 
panel contains a combination of 6 pow- 






PME-l improves 
your PET 3 ways 



Now an expansion 
memory board for 
your PET 




16K ($550) 
24K ($650) 
32K ($750) 



• Mounts easily inside your 
PET chassis 

• Uses your PET's transformer 
without degradation of your 
system 

• Full 6 month limited 
warranty 

• Full manual with graphic 
display memory test 
that shows chip 
layout 



Dealer Inquiries Invited 



For a complete spec sheet write: 



COMPUTER MART SYSTEMS 



13 East 30th Street 

New York, New York 10016 

212-686-7923 



PET is a registered TM of 
Commodore Business Machines, Inc. 



V. 




2-4 weeks delivery 

J 




er and ground planes which affords the 
user the advantage of multiple voltage 
sources while isolating analog and digi- 
tal grounds. Unit pricing for the board 
is $68.50. Circle No. 1 18 

Just introduced to the market is 
T&B/Ansley’s Ribbon Connector. The 
device is designed to IEEE Standard 
488 that can be mass terminated, in 
seconds, to standard 50 mil pitch flat 
cable without wire stripping or solder- 
ing. Designed for I/O applications, the 




new one piece male and female ribbon 
connector offers maximum installation 
versatility through its special connector 
design. This design features cable insu- 
lation, displacing contacts on .050” 
centers and I/O mating ribbon contacts 
on industry standard 0.085” centers. 
The one piece Ribbon Connector offers 
ease of installation and features self- 
aligning cable grooves that automatic- 
ally position each cable conductor over 
the beryllium copper contacts to assure 
maximum electrical reliability. Connect- 
or prices are as low as six cents per con- 
tact. Circle No. 122 



CIRCLE 16 
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A receptacle connector designed for 
board-to-board interconnect applica- 
tions is a new product from Stanford 
Engineering, Santa Clara, CA. The 
MODCON Interconnect uses box form 
contacts that mate with conventional 




0.025 x 0.025 wiring posts on 0. 1 00” 
center-to-center spacing. The device 
uses spring-tempered phosphor bronze 
contacts featuring dual cantilever beams 
housed in a high temperature, glass- 
filled Ryton insulator. Circle No. 119 
Columbia Data Products’ micro- 
processor controlled solid state data 
buffer, capable of storing 16,000 char- 




acters, was designed to interconnnect 
between asynchronous RS-232 or 
TTY compatible terminals and a mod- 
em/CPU for store and forward appli- 
cations. Dual UARTs provide on-line 
baud rate conversion with speeds se- 
lectable from 110 to 19,200 baud. 
Features include search and edit rou- 
tines, auto answer, Transparency Mode, 
self-contained diagnostics and FOX 
message generation to aid in system 
debugging. Price for the data buffer is 
$995. Circle No. 128 




As featured 
in POPULAR 
ELECTRONICS 

Shown with 
optional 4k Memory Boards, 
GIANT BOARD™ t Kluge Board. 



HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS! 



Write and run machine language programs at home, display video 
graphics on your TV set and design microprocessor circuits — the 
very first night — even if you’ve never used a computer before! 

II featurin'; RCA COSMAC 

processor/mini 

COMPUTER 

Stop reading about compaters and get your hands on one! ELF II 
is an outstanding trainer for anyone who needs to use a computer 
to maximize his or her personal effectiveness. But ELF II isn’t just a 
trainer. Expanded, it can become the heart of a powerful computer 
system capable of solving sophisticated business, industrial, scientific and personal 
finance problems. ELF II also includes the new Pixie Graphics chip that lets you display 
any 256 byte segment of memory on a video monitor or TV screen. Easy instructions get 
you started right away, even if you've never used a computer before. ELF II can be 
assembled in a single evening and you’ll still have time to run programs including games, 
video graphics, etc. before going to bed! 



ELF II by 
NETRONICS 



Learning Breakthrough! 

A Short Course On 
Microprocessor And 
Computer Programming 



Written For Anyone! Minimal Background Needed! 

Why spend a small fortune on a personal computer without 
knowing how to use its advanced capabilities? We'll teach you 
how to make ELF II respond to your needs, without waiting for 
someone to develop the software. You learn, in non-technical 
language, each of ELF Il's SI instructions so you'll understand 
everything ELF II can do . . . and how to get ELF II to do it. It's your 
chance to master an advanced personal computer quickly and 
painlessly, even if you've never used a computer before! 

SPECIFICATIONS 

ELF II features an RCA COSMAC COS/MOS l-bit microprocessor 
addressable to 64k bytes with DMA, interrupt, 16 registers, ALU, 
256 byte RAM, full hex keyboard, two digit hex output display, 5 
slot plug-in expansion bus (less connectors), stable crystal clock 
for timing purposes and a double-sided, plated-through PC board 
plus RCA 1161 video 1C to display any segment of memory on a 
video monitor or TV screen. 

EXPANSION OPTIONS 
ELF II GIANT BOARD™ with cassette I/O, RS 232-C/TTV 1/0, 8-bit P 
I/O, decoders for 14 separate I/O instructions and a system 
monitor/editor* 4k Static RAM. Addressable to any 4k page to 
64k • Prototype (Kluge) Board accepts up to 36 IC's • Gold plated 
86-pin connector • Expansion Power Supply (Not required unless 
adding 4k RAM) • All of the above PC boards plug directly into ELF 
It’s expansion bus. 

ELF II TINY BASIC 

Commands include SAVE, LOAD, ± , x , -r , ( ), 26 variables A-Z, 
LET IF/THEN, INPUT. PRINT, GO TO, GO SUB, RETURN, END. REM. 
CLEAR, LIST, RUN, PLOT, PEEK, POKE. Comes fully documented. (4k 
memory required.) 



— SENDTODAY! — — — — — 

NETRONICS R&D LTD., Dept. PC7 (203) 354-9375 

333 Litchfield Road, New Milford, CT 06776 

□ YES! I want to run programs at home and have enclosed n $99.95 plus S3 
p&h for RCA COSMAC ELF II kit. □ $4 95 for power supply, required for ELF II kit 
□ $5 00 for RCA 1802 User's Manual 

D $4.95 for Short Course on Microprocessor & Computer Programming 

□ ELF II connects to the video input of your TV set. If you preferto connect ELF II to your 
antenna terminals instead, enclose $8 95 for RF Modulator 

□ $39 95 plus $2 p&h for ELF GIANT BOARD™ kit * 

_ 4k Static RAM kit. $89 95 ea plus S3 p&h if 

□ $17 00 plus SI P&h for Prototype (Kluge) Board 

□ $34 95 plus S2 p&h for Expansion Power Supply kit 

_ Gold plated 86-pin connectors at $5 70 ea 

□ $64 95 plus $2 p&h for ASCII Keyboard kit 

□ $14 95 for ELF II Tiny BASIC cassette 

□ I want my ELF II wired and tested with the power transformer, RCA 1802 
User's Manual and Short Course on Microprocessor & Computer Program- 
ming for $149.95 plus $3 p&h. 

Total enclosed (Conn res. add tax) $ □ Check here if you are enclosing 

Money Order or Cashier's Check to expedite shipment 

NAME 




ADDRESS _ 



1 STATE 

CIRCLE 17 



_ ZIP _ 
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ydu 

think 

you 

got 

pi6blems 

You don't. Because you've probably 
come up with some solutions our 
readers would like to hear about. 
You've probably come up with a new 
computer game. Or maybe you've 
figured out a novel way to interface 
a frammistan with a whammistan. 
Whatever, you ought to let your fel- 
low computerphiles know about it. 
Write an article for Personal 
Computing. And write it clearly 
enough tor a hobbyist or novice to 
understand. Send article, article idea 
or outline to: Editor, Personal 
Computing, 1050 Common- 
wealth Ave., Boston, MA 02215. 
Payment varies with length and 
quality of article. Include stamped, 
self-addressed envelope. 



TERMINALS 




FROM TRANSNET 


OUTRIGHT PURCHASE OR FULL 


OWNERSHIP UNDER OUR 




24 MONTH 100% EQUITY RENTAL PLAN 


PURCHASE * 


PER MO. 




PRICE 


24MOS. 


DECwriter II 


$1,495.. 


..$ 75 


DECwriter III 


2,895.. 


.. 145 


DECprinter 1 


2,495.. 


.. 125 


VT52 DECscope 


1,695.. 


... 85 


VT55 DECgraphic CRT 


2,695.. 


.. 135 


Tl 745 Portable 


1,875.. 


. . 94 


Tl 765 Bubble Memory 


2,995.. 


.. 152 


Tl 810 RO Printer ... 


1,895. . 


.. 97 


ADM 3A CRT 


875.. 


. . 45 


HAZELTINE 1500 CRT 


1,295.. 


.. 66 


Data Prod. 2230 .... 


7,900.. 


.. 395 


QUME Ltr. Qual. KSR 


3,195.. 


.. 163 


OUME Ltr. Qual. RO . 


2,795. . 


.. 143 


DATAMATE Mini Floppy 1,750. . . 


.. 89 


"FULL OWNERSHIP AFTER 24 MONTHS 



12 MONTH FULL OWNERSHIP, 
36 MONTH LEASE AND RENTAL 
PLANS AVAILABLE ON ABOVE 
AND OTHER EQUIPMENT 



MOST EQUIPMENT AND OPTIONS 
IN STOCK FOR IMMEDIATE SHIPMENT 






TransNet 

CORPORATION 

2005 Houle 22, Union, N.J. 07083 

201 - 688-7800 
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Computers For Everyone! 
Prices For Everyone! 



PET 2001-8 by Commodore 

• 8K user RAM (expandable to 32K) 

• 8K BASIC in ROM 

• Built-in video display 

• Built-in keyboard with graphic character 

• Bu lt-in cassette recorder 

PET 2001-8 (8k RAM) $795. 

1 0 Blank C-10 cassette 20. 

“BASIC BASIC” Book 9. 






You pay only 






reg. $824. 

$ 795 . 



Apple II 16K by Apple Computers 

• 1 6K user RAM ( expandable to 48K) 

• 6K Integer BASIC in ROM 

• 2K Monitor in ROM 

• Pull ASCII keyboard 

• 1 6-color graphics ( low resolution 40H x 40V ) 

• 4-color graphics (high resolution 280H x 1 92V) 

• Game Paddles included 

• Includes BASIC software on cassette: 

• 1 6K Startreck program • Color demonstration programs 

• 1 OK Floating point BASIC • Breakout video game 
interpreter 

• Your color TV set requir or disp ay 



APPLE II (16K RAM) $1195. 
Meriton cassette recorder 80. 
M&R RF Modulator 30. 



W reg. 1305. 



You pay only 



$ 1198 . 



Add $ 1 0.00 per system for shipping and handling. To qualify for these 
special paokajg&peossrfull payment must accompany your order. We will 
refund fijll amount if you wish to cancel before we ship. 

Write or Call 

computer 

enterpri/G/ 

P.O. Box 71 

Fayetteville, N.Y. 13066 

Phone ( 315 ) 637-6208 Today! 

Operating Hours: 

M-W 1 0-8 E.S.T. 

Th -F10-9E.S.T. 

‘Closed. Sat. 6* Sun. 




J 



CIRCLE 19 



WHAT’S COMING UP 



General Robotics Corporation announces a self-con- 
tained desktop computer system, the MVT/X3, which 
includes a DEC LSI-1 1 , 62K bytes of RAM, line print- 
er, keyboard, three mini-floppy disks, operating sys- 
tem, and 12 line x 40 character display. 

The central processing unit is a DEC LSI- 11 pack- 
aged in an eight quad slot backplane. Floating point 
arithmetic hardware (EIS/FIS) is a standard feature. 
The normal configuration has nine additional dual 
height QBUS slots for user expansion. MOS RAM pro- 
vides 62K bytes of self-refreshing memory with an ac- 
cess time of 450 nanoseconds. 

The line printer prints an original plus 4 copies at 
60 characters per second in 5 x 7 dot matrix format, 
and has forms tractors for paper input and output. A 
64-character ASCII set is standard. 

Three mini-floppy disks comprise the on-line stor- 
age, with total disk storage exceeding one megabyte. 




The flat plasma display panel features 12 lines of 
40 characters and neon-orange characters. 

System software options include FORTRAN IV, 
BASIC and APL. The hardware may be expanded with 
external floppy disks or cartridge disks. Typical appli- 
cations are small business systems, data stations, net- 
work nodes, and laboratory and special purpose instal- 
lations, the company says. Price is $12,000. Circle 
No. 136 

Quay Corporation, has reduced the price of its 
Q80AI, Z-80-based, S-100 compatible microcomput- 
er from $550 to $350. The factory assembled and 
tested unit includes IK static RAM, IK PROM resi- 
dent monitor, on-board PROM programmer, keyboard 
interface and serial (RS232C/TTY) I/O. Quay has also 
package priced the Q80AI, the Q80SMB (8K static 
memory board) and the Q-TBPE-80 (Palo Alto Tiny 
BASIC extended) at $495. Circle No. 142 

GRAPH#1 and GRAPH#2 are utility packages for 
using the SWTPC GT-61 graphics display with a 6800 
computer. 

GRAPH#1 is for use with a machine language pro- 
gram while GRAPH#2 is for use through SWTPC 8K 
BASIC version 2. When using GRAPH#2, the user can 
program the GT-61 display directly from a BASIC 
program without any machine language programming. 

Both versions can display and erase points, lines 
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and the complete upper-case ASCII character set. 
Additional capabilities include user-defined characters 
(such as chess symbols or space ships). 

Applications for these packages include display of 
statistical data plus legends. Game possibilities are 
numerous, since real-time moving displays can be cre- 
ated, even from BASIC, say the developers, Applied 
Microcomputer Systems. Each package costs $5.50 
(for paper tape), or $6.50 (Kansas City Standard Cas- 
sette) postage paid. Package includes a 22 page instruc- 
tion manual with sample programs and source listing. 
Circle No. 143 

R. F. Applications, Inc., announces its model 
2002 digital mobile telecommunications system. 

This system produces hard copy output in vehicles 
via existing two-way radio equipment. Applications 
include law enforcement and commercial fleet ve- 
hicle use, according to the company. The micropro- 
cessor-controlled base terminal features recall, edit- 
ing and selective calling, and can store and display 
up to 45 words per transmission. Transmission rate 
is 180 words per minute. Each mobile receiver costs 
$995 and the base terminal costs $2490; leasing ar- 
rangements are also available. Circle No. 149 

Applied Data Communications’ Event 2000, a se- 
ries of business computer systems with dual double 
density floppy disk drives, gives users 1.25 Mbytes on- 



line; systems will accommodate up to 6 additional 
floppies for a total of over 5 million bytes on-line. 

The 2000 can also accommodate up to four 10-mega- 
byte disk cartridge units. Features include 48K RAM 
memory expandable to 64K, peripheral interface capa- 
bilities, and programmable communications. The 2000 
also employs Applied Data Communications’ version 
of Business BASIC - the MicroDOS/BASIC Operating 
System. Applications packages include General Ledger, 
Accounts Receivable, Accounts Payable and Inventory 
Control. The basic Event 2000 is priced at $1 1,300 
and includes microprocessor-based computer with 
48K memory, IK PROM bootstrap loader, dual dou- 
ble density floppy disk drives, 60 cps keyboard tele- 
printer and workstation desk. Circle No. 133 

Mini-Dynamo, a simulation package for minicom- 
puters, is now available from Pugh-Roberts Associates. 
A large-computer version of this continuous simulation 
language has been used for dynamic modeling of in- 
dustrial, social and engineering systems. The mini ver- 
sion supports Dynamo simulation on PDP-11, NOVA, 
Eclipse and Varian minicomputers. Mini-Dynamo of- 
fers standard Dynamo equation formats, tabular and 
graphical output, automatic sorting of equations for 
correct computational order and rerun of model with- 
out recompiling. The one-time license fee is $2500 
($1000 for educational institutions). Circle No. 134 





Eclectic Software 
2830 Walnut Hill Lane 
Dallas, Texas 75229 
214/358-1307 



Name 

Address 
City 



State ZIP 

Bankamericard/VIS A 

Master Charge 

Bank Card No. 

Expiration date 

Signature 
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IT'S A GREAT BIG COMPUTER WORLD 
But You Only Need 

THE COMPUTER CORNER 



• SOL — A New Dawn Is Here! 

• IMSAI 8080 

• POLY - 88 

• TDL Z -80 

• Memories 8- I/O Boards 

• Computer Book Service 

• Magnetic Tapes 8 Disks 

• Full Line of Magazines 

• Brain Games 8 Puzzles 

• Workshops 8 Club Information 

Visit THE COMPUTER CORNER for all your 
computer needs. Stop in and browse — you'll like our 
personal service. 

THE COMPUTER CORNER 

White Plains Mall — Upper Level 
200 Hamilton Avenue 
White Plains, New York 10601 

Tel: (914) WHY -DATA 

Ample Parking 
10-6 Daily Er Saturday 



w\ iv-o uauy a daruroay ' y 

/ 10-9Thur»day k \ 
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Mailing Label and Directory Lookup Package, com- 
patible with North Star disk operating systems, is 
available from HSC Computer Services. The package, 
written in North Star BASIC, allows entry of up to 
480 records on each diskette, listing of all records on 
file, lookup of name in file with retrieval of address 
and telephone number, and printing of mailing labels. 
Category mailing is permitted with use of attribute 
code on each record. Price of the package on diskette 
with documentation is $50. Circle No. 132 

T-1000, from Dynamic Sciences, is a minicomputer 
emulator that can be microprogrammed to run the in- 
struction sets of mini or microcomputers. Bipolar con- 
struction permits 300,000 operations per second. 
Byte-slice architecture allows emulation of computers 
with 8, 12, 16 or 32-bit words. The CPU contains 16 




full word (16-bit) hardware registers. Up to 65,536 
words of memory can be directly addressed with 
262,000 words of extended addressing available. 

This binary computer derives its emulation con- 
trol from a variable length microprogrammable mem- 
ory. Although the basic computer is contained on a 
single printed-circuit board, additional memory, pro- 
grammed I/O, various interfaces and a series of data 
option modules, such as floating point and memory 
management, are available on additional boards. Mi- 
croinstruction execution rate is 10 MHz. A direct 
memory access (DMA) channel is also provided. The 
price for the T-1000 minicomputer emulator, depend- 
ing on the computer being emulated, starts at $1000. 
Circle No. 135 

Microsoft now offers COBOL-80 for 8080/Z-80/ 
8085 microprocessor systems. COBOL-80 conforms 
to the 1974 ANSI standard. All Level 1 features and 
some Level 2 options for nucleus and for sequential, 
relative and indexed file handling facilities are included. 
Level 1 features include table handling and library and 
inter-program communication facilities. Level 2 fea- 
tures include the verbs STRING, UNSTRING, COM- 
PUTE, SEARCH, and PERFORM (varying/until), 
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LET DAVID BUNNELL SHOW YOU 
HOW PERSONAL COMPUTERS 
WILL CHANGE YOUR LIFE! 



WHAT’S COMING IIP 



along with condition specifications by condition- 
names, compound conditions and abbreviated condi- 
tions. 

The software system consists of two complete pack- 
ages: a compiler for translating source code into re- 
locatable object code, and a runtime system contain- 
ing standard routines needed by the object code at 
execution time. The whole system runs in less than 
32K bytes. Rate of compilation is 250 lines per min- 
ute. Complete documentation is supplied with the sys- 
tem or may be purchased separately for $20. 

COBOL-80 is available to run under the CP/M and 
ISIS-II operating systems for $750 per copy. Circle 
No. 139 

Speakeasy Software offers four Apple II software 
packages. “Bulls and Bears” is a stockmarket game, 
“Warlords” a medieval battle game, and “Microtrivia” 
a “game best played at a party, along with plenty of 
good food and drink”, according to the company. 
(Typical “Microtrivia questions: What happened on 
Napoleon’s wedding night? In Star Wars , who was the 
leader of the Storm Troopers? What do Jumbo and 
Trigger have in common?). TRS-80 and PET versions 
on these three games are now under development, the 
company says. The fourth package is “Kidstuff ’, an 
assortment of puzzles, games, riddles, jokes, brain teas- 
ers and mazes for grade-schoolers. Each software pack- 
age retails for about $12. Circle No. 146 

Interface Technology sells a new self-contained 
multichannel word generator suitable for most general 
purpose word generator and test applications, the com- 
pany says. Model RS-600 Word Generator offers from 
one to eight channel operation with 10 MHz data rates 
up to 512 total bits. It features separate external clock 




and trigger inputs, separate sync and data clock out- 
put, has TTL-compatible inputs and outputs and of- 
fers front panel programming. 

The unit can be used to stimulate circuitry under 
test, to stimulate other instruments in gated or trig- 
gered modes, to control experiments involving other 
circuitry and instruments and to emulate digital equip- 
ment within a system which isn’t available but is re- 
quired for test purposes, according to the company. 

Features include switch selectable output modes 
ranging from one channel x 512 bits to two channel 
x 256 bits/channel, four channels x 128 bits/channel 
or eight channels x 64 bits/channel. Users define the 
total number of bits to be output. Price is $1,295. 
Circle No. 137 




Plan your financial future. 

Run your household. 

Create a personalized physical fitness program. 
Manage an entire business. 

Teach your children to read. 

ITS ALL DONE WITH PERSONAL COMPUTERS, 
and the book that tells you how is here! PERSONAL 
COMPUTING, written by one of the industry’s most 
noted experts, combines everything you need to get 
started in this amazing field. In one complete, easy-to- 
understand volume it 

• gives you a complete working background in per- 
sonal computers, showing how they work and what 
they can and cannot do for you; 

• takes you through current hardware, explaining their 
strong and weak points, their capabilities and their 
adaptability to your needs; 

• tells you where to buy equipment and programs, 
and where to find a computer club in your area 

David Bunnell, who was vice-president of MITS, is 
founder and publisher of Computer Notes , Subrou- 
tines, and Personal Computing, the first consumer- 
oriented magazine in this field. His book breaks 
through technical jargon as it outlines a step-by-step 
guide for avoiding costly and time-consuming mis- 
takes. With PERSONAL COMPUTING you’ll learn 
how to select and use the right equipment for you. 

Do you need a small computer for handling a small 
business? Are you looking for an inexpensive model 
that your children can operate? 

Are you interested in storing hundreds of programs 
orjustafew? 

Whatever your needs and budget might be, David 
Bunnell has the computer for you. 

PERSONAL COMPUTING has everything you need 
to understand and enjoy the boom in personal com- 
puters. Complete, easy-to-use, and packed with infor- 
mation, it includes a glossary of terms, 35 helpful 
photographs and an appendix of computer organiza- 
tions and publications. Order this new book today— 
it’s at your bookstore or direct from the publisher. 

To your bookstore or direct from publisher 

HAWTHORN BOOKS, 260 Madison A* N Y N Y 10016 

I enclose check or m o. for $ in payment for the book indicated below 

155843 PERSONAL COMPUTING ($12 95) Please include 60C per book to cover 

postage and handling 

Name : 

Address 

City State Zip 

(Add sales tax where applicable) 
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\hrbatim 

Removable magnetic storage media 

Diskettes . 

$2 S 

Get one Mini (5") or Maxi (8") Disk- 
ette for $2.75 + 25^, postage & hand- 
ling by sending us the name & address 
of your local Computer Store. 

Store Name 




Address 


Mail Hick T n * 






Mini: 0 10 16 MAXI: Hard Soft 

□ □ □ □ □ 

Systems 


CRC 

Computer Resources Company 
1437 Gordon Street 
Allentown, PA 18102 
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NOW A SOLUTION 
TO YOUR I/O HEADACHE #33 




The OE 1 OOO T erminal is a low cost stand alone video terminal that 
operates quietly and maintenance free. It will allow you to display on 
a monitor or modified T.V. 1 B lines of 64 characters. The 
characters can be any of the 96 ASCII alphanumerics, and any of 
the 32 special characters. In addition to upper-lower case 
capability it has a scroll up feature and full X-Y cursor control. All 
that is required from your microcomputer is 300 baud, RS 232 or 
20 mA current loop, serial data. And if that is not enough the price 
is only $275.00 in kit or $350.00 assembled, plus $3.00 shipping 
and handling. To order phone or write: 

OTTO ELECTRONICS 

P.O. Box 3066 

Princeton, N.J. 08540 
609/448-9 1 65 

MC, BAC, COD accepted N.o. residents add 5°/o sales tax. 
Dealer Inquiries invifc@d. 
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The TM 990/1 01 M, a 16-bit microcomputer mod- 
ule from Texas Instruments, offers up to 4K words 
by 16 bits of EPROM memory and up to 2K words 
by 16 bits of static RAM memory. The board also con- 
tains two serial I/O ports; one is intended for “remote” 
use with a terminal or modem, the other for “local” 




use with TTs -301 Microterminal, an EIA terminal, or 
a teletype. The TM990/101M is available as a -1, -2, or 
-3. These versions differ in the type of “local” port I/O 
signals and in the amount of programming of the 
EPROM memory. The -1, for example, is configured 
RAM with a TIBUG Monitor Program in the EPROM. 
All three versions offer three programmable interval 
timers, up to 17 interrupts and 16 lines of program- 
mable parallel I/O. 

Accessories and peripherals for the TM 990 series 
CPUs include the TM990/301 Microterminal at S125. 
This terminal interfaces over the EIA series connector 
to provide hexadecimal entry of program data, as well 
as display and modification of internal registers and 
memory under software control. Other accessories in- 
clude an I/O board, memory expansion boards, a pro- 
totyping board and connector kits and cables to inter- 
face to selected terminals. 

Price for a fully assembled and tested TM990/ 

101 M- 1 including IK by 16 EPROM and lKby 16 
static RAM is $625 in single quantities. Circle No. 140 

Two new software products for the Tektronix 
4051 Graphics Computer System are available from 
Leland C. Sheppard. The first is a program develop- 
ment and debugging tool called Documenter-II. Ac- 
cording to the company, this product saves time in 
developing and maintaining 405 1 programs. Docu- 
menter-II provides formatted listings and several 
cross-references of 4051 programs on several types 
of output devices. Prices range from $300.00 for a 
single copy to $1,500.00 for a facilities license for 
large installations. 

The second product is a PERT charting system 
called Event Scheduling System (ESS) employing 

the Critical Path Method (CPM) of scheduling. Ac- 
cording to the company, ESS can help organizations 
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schedule projects and meet deadlines. ESS consists of 
several programs to build and maintain a project data 
base and provide charts and reports for the projects. 
Prices range from $900.00 for a single copy to 
$3,600.00 for a facilities license for large installa- 
tions. 

Prices for both products include program source 
and documentation on cartridge tape, user instruc- 
tions and one year of maintenance. Circle No. 150 

AQ Systems, Inc., markets the AQ8080 Micropro- 
cessor System Analyzer, a self-contained, portable in- 
strument compatible with all 8080 system configura- 
tions, the company says. A fully buffered 40 pin clip- 
on probe connects the unit to the microprocessor chip 
under test. Since the chip is not removed from its own 
socket, the possibility of chip damage is lessened, and 
the system is tested in its normal configuration, AQ 
Systems says. 

AQ8080 hardware design does not require memory 
allocation, address or I/O port assignment, special 
clock or separate terminal. Built-in controls and dis- 
plays permit the user to examine or modify all mem- 
ory locations, I/O ports and internal microprocessor 
registers, including program counter and stack pointer. 
Debugging capabilities are provided by conditional 
breakpoint, data breakpoint and monitor functions 
that can be qualified to respond to memory reference, 




stack reference, I/O locations and read or write activ- 
ity. Programs may be single stepped by a machine cy- 
cle or an instruction step, or run at an adjustable speed 
of 1 to 4000 steps per second while examining mem- 
ory or registers. The program trace recorder stores 128 
instructions and also provides a block mode of instruc- 
tion stepping. 

The analyzer provides interactive control of the 
microprocessor and full monitoring of the address bus, 
data bus and status lines. It can be used for hardware 
development and test, program debugging, production 
testing and field service. 

Price of the AQ8080, complete with buffered 
probe, is $2250. Circle No. 144 




SELECTRA-TERM 



The Best SELECTRIC II* Printer Going 
for ANY Computer! 



SELECTRA-TERM is a brand 
new IBM Selectric II* typewriter 
which has been fully converted 
for direct connection to your 
computer. A special typing ele- 
ment gives you full ASCII and 
upper/lower case alphanumerics. 

You also have backspace, tab, in- 
dex and bell— all under computer 
control. 

SELECTRA-TERM can also be 
used as a standard typewriter. It 
has been approved for computer 
use and comes with the IBM war- 
ranty. You may also obtain the 
yearly service agreement for the 
typewriter portion. MCD provides 
*Ree. trademark of IBM Corp. CIRCLE 26 



their own factory warranty on the 
electronics conversion. 

Complete electronics package, 
cable sets and documentation are 
supplied. Price is $1750 with 
many options. Ask your dealer 
for details or contact: 



micro 
computer 
devices, inc. 



960 E Orangethorpe, Bldg. F 
Anaheim, California 92801 
Telephone (714) 992-2270 




camPARE 

IB-BIT COMPUTERS 



THE 

TECHNICO 

SUPER STARTER 
SYSTEM 
AND 

SUPER SYSTEM 16 

v.s. 

THE HEATH H-11 

SAVE OVER $1000 

SEND FOR FREE BROCHURE 

TECHNICO 1 - 800 - 638-2893 

9130 RED BRANCH RD. COLUMBIA, MD 21045 
DEALER INQUIRIES INVITED 



CIRCLE 27 



july 1978 Personal Computing 107 




WHAT’S COMING TP 



Mind Your 
Own Business 

with computers ■ 
personal computers 




Your business may be manufacturing, engi- 
neering or designing panel meters. Or your 
“business” may be looking for fun ways to 
improve your golf game — play chess — 
even make the perfect martini. Whatever 
your business may be — the computer can 
be your partner. Let Personal Computing 
show you how to mind your own business 
and have fun, too. 

Personal Computing 



Heath Company has introduced additional software 
for the H8 Personal Computer. Extended Benton Har- 
bor BASIC with file capability, the manufacturer says, 
is an improvement on the BASIC provided with the 
H8. It includes character strings, additional conven- 
ience and math functions, dynamic storage allocation 
and access to a real time clock. The new BASIC re- 
quires 12K to 18K of memory and comes on audio 
cassette or paper tape. Specify HC-8-13 (mail order 
price $20.00) for the cassette and H8-14 (mail order 
price $10.00) for the paper tape. 

New games software for the H8 includes PA-82 Bio- 
rhythm, PA-83 Space War and PA-84 Game Set #1, in- 
cluding Craps, Orbit, Tic Tac Toe, Nim, Hexapawn, 
Hangman, Hmrabi and Derby. Heath says Biorhythm 
runs under Extended Benton Harbor BASIC and re- 
quires 16K of RAM. Space War and Game Set #1 re- 
quire 24K and 8K of RAM respectively. The games 
come in cassette form only and sell for $10.00 each. 
Circle No. 147 

An accounting package for AM and FM radio sta- 
tions is offered by NCR Corporation. 

According to the company, the system helps re- 
duce time and effort in preparing the program log 
which lists all programs, commercials and other ma- 
terial heard on a radio station. It improves cash flow 
by automatically preparing customer bills. 

The system uses the NCR 499 data processing sys- 
tem employing ledger cards and magnetic tape cas- 
settes for recording and filing information. 

After all program and commercial data has been 
entered on magnetic tape cassettes, the files are 
merged, creating a daily program log showing all pro- 
grams, commercials and public-service announce- 
ments and the times they are broadcast. 

As cash receipts are posted to customer accounts, 
a separate file on magnetic tape cassette produces an 
automatic listing for use as a bank deposit slip. 

To aid in balancing and auditing, the 499 Radio 
Station System automatically updates several con- 
trol accounts when postings are made to customer 
ledger files. These control ledgers include cash re- 
ceipts totals, salesman totals, agency commissions 
paid, special representative commissions paid and 
financial statement totals. 

The software package costs $2400. The NCR 499 
system needed to operate the Radio Station System 
includes a 16K processor, magnetic ledger, two cas- 
sette tape handlers and a continuous forms feeder. 
Circle No. 148 

Planning to install an air conditioner? HSC Comput- 
er Services’ Air Conditioner Selection Program may 
help. The program calculates the needed capacity of 
an air conditioner in BTU/hour, taking into account 
heat gain through windows, walls, ceiling, floors, elec- 
trical equipment and people in the room, as well as 
heat loss through doors and arches. A correction fac- 
tor adjusts for location within the United States. Cir- 
cle No. 145 
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WHAT’S COMING UP 



A floppy disk system for S-100 bus computers, the 
Quay 80 FI system, includes the Q/80 FDC floppy 
disk controller board (capable of supporting up to 
four disks), QDOS disk based operating system, the 
Q/FD1 125 KB 514” band-driven disk drive with 
power regulator and interface cable, and the Q/80 FC 
floppy disk cabinet. Price is S695 and add-on drives 
(Q/FD1) cost $350 each. In addition to the floppy 
disk support, the Q/FDC has available a program- 
mable 8-bit, TTL-compatible, parallel I/O port capable 
of supporting standard peripheral devices such as line 
printers, tape punches and keyboards. Circle No. 138 

Computer Data Systems markets two disk-based 
computer systems, the 3B and an expanded version, 
the Versatile 4. 

This single-unit computer includes a 9” video 
screen with 24x80 display, built-in mini-floppy disk 
drive with 143K bytes of storage, upper/lower case al- 
phanumeric keyboard and separate numeric keyboard. 
The computer mainframe incorporates the 8085 CPU, 
24K static RAM and a serial I/O port with RS-232 
connector. The Versatile 4 expands this system to 32K 
static RAM and 315K bytes of storage. 

Operating software includes 20K Extended BASIC 
by Micropolis, a disk operating system and demon- 
stration programs. Five diskettes comprise the soft- 
ware library. The first contains the disk operating sys- 
tem and 20K Extended BASIC. The second diskette 
contains games including Lunar, Horse Race and Black- 
jack. Disk #3 contains a small business accounting 
package which includes programs for financial analy- 
sis, mailing list and inventory. Disks #4 and #5 are 
blank so users can enter their own programs. Circle 
No. 141 

Based on the Wyle line of prewired microcomput- 
er rack, drawer and cabinet configurations, Wyle’s 
microcomputer system configuration guide allows 
users to take a building block approach to the de- 




sign of control and data collection systems. Users 
can select the required complement of modules for 
a specific task. Available are serial and parallel digital 
I/O, analog I/O, communications modules, and over 
200 digital logic modules. Circle No. 151 



EXCITING NEW PRICES 
EXCITING NEW PET FOOD 

A healthy Pet is a happy PET. Here are the latest in nutri- 
tional programs. 



□ House Break Your Pet $14.95 

□ Star Trek (8K PETS only) 19.95 

□ Black Jack 9.95 

□ Star Pilot 14.95 

□ Bio-Rhythms 9.95 

□ The Dragon 4.95 

□ Artillery 9.95 

□ LEM 9.95 

□ Hangman 9.95 

□ 5 Card Draw 9.95 

□ Loan Amortization 9.95 

□ House Break Your Pet II 14.95 



Dear Don Alan Enterprises 
P.O. Box 401 
Marlton, NJ 08053 

Enclosed is my check or money order for 

(I'm from NJ too, so I added 5%). Ship the programs 
I've checked. On second thought, charge it to my 
Bank Americard/Visa or Master Charge. My card num- 
ber is 

and it expires on 

Thank you. 



S 

CIRCLE 29 



B argains 




We stock various books and 
magazines of interest to the 
engineer and computer hob- 
byist. We also have available 
a large selection of compo- 
nents and used electronic 
test equipment. 



IMSAI 

Cromemco 

SWTPC 

Lear-Siegler 

Vector 

Solid State Music 
jjAnd^Others^^^^ 



MARKETLINE SYSTEMS, Inc. 



2337 Philmont Ave. 
Huntingdon Valley, Pa. 19006 
In PA: 215/947-6670 
circle 30 800/523-5355 



Dealer Inquiries Invited 
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CLASSIFIEDS 



Wanted: Senior Service Mgr. 

Fastest Growing Computer Store 
on The East Coast. Must be inti- 
mate with M1RCO. Software 
knowledge helpful but not required. 
Salary to suit. Our staff knows 
about this ad. 

The Computer Factory 
790 Madison Avenue 
New York, NY 10021 
(212) 249-1666 



PERIPHERALS, SUPPLIES 
& SYSTEMS 

8” IBM COMP. DISK 3740, S/32 3.95 

8", 32 "HARD SECOTR" DISK 3.95 

5%" 1, 10. 16 SECTOR DISK 3.75 

COMPLETE EDUCATOR SYSTEM 1000.00 
TELETYPE MOD 43, KSR/TTL 900.00 

TELETYPE MOD 43, RO/TTL 1350.00 

TELETYPE MOD 43, MODEM 784.00 

INTERTEC VIDEO TERMINAL 6000.00 

COMPLETE SM. BUSINESS SYS. 5600.00 
N.Y. residents add sales tax 

S&D COMPUTER TECHNOLOGY, 
P.O. BOX 1283, ALBANY, NY 
12201 CALL 24 HOURS/7 DAYS 
(518) 463-2091 



MICRO-VERTER 

A SPECIAL COLOR MODULATOR FOR APPLE II USERS!! 
|UHF Version. Operates above channel 14. Eliminates worms! I 



Operates above the switching harmonics of the computer, 
thereby yielding a cleaner, worm-free picture. Tunable 
over a minimum of 4 channels. Interfaces directly with 
the Apple II as well as most other micros. Comes with 
video cable and RF output stub coupler. Two-toned cowl 
type decorator cabinet. Size: 5.5cm x 8.5cm x 11.5cm. 
Power: +5V. Current approx. I ma. Self-powered with 4 
pencell batteries. Operating life in excess of 1000 hours 
or near shelf-life of batteries. Excellent stability. Precise 
frequency adjustment. No assembl y required except for 
installation of batteries, not supplied. MODEL MVX-500. 

AVAILABLE FROM YOUR LOCAL COMPUTER DEALER 
or direct from ATV RESEARCH. COST including shipping 
anywhere in USA and Canada — $35.00. 



" PIXE-PLEXER ” An 1C type video-to-RF modulator 
includes FM sound sub-carrier, color subcarrier and 
separate R-Y and B-Y inputs. Designed around the 
LM-1889 chip. A designers dream with full data sheets. 
Model PX P-4500. Kit form. $24. 50 postpaid. 

" PIXE-VERTER ” The original computer video-to-RF 
interface module. Kit form: $8.50 Model PXV-2A 



I PHONE or WRITE TODAY. DIAL 402-987-377 1 . 



1 3- PC Broadway 






ATV Research 





Dakota City, Nebr. 

68731 



Learn MICROPROCESSOR and FREE 
MICROCOMPUTER basic send 
$4.95 per book to 



COMPUTER CONCEPTS INC. 

PO BOX 641 B plus - 

HACKENSACK, NJ 07602 



Order now and receive com- 
pletely worked out 8080 as- 
sembly language programs in- 
volving - double precision ad- 
dition and subtraction, multi- 
plication and division subrou- 
tines, stack pointer utilization, 
arrays. 

8080 programming aids in- 
cluding hexadecimal machine 
OP codes, mnemonics and in- 
struction set description. 



TRS-80 MONTHLY NEWSLET- 
TER. . . Send for details: 

Howard Y. Gosman 
Box 149, 

New City, New York 10956 

New York 10956 



DIRECTORY RF OVER 
500 RETAIL 
COMPUTER STORES 

— Fully alphabetized by state and name 

— Continuously updated 

— Simply copy & cut apart for address 
labels 

— Includes telephone numbers 

— Excellent starting point for market 
researchers manufacturers entrepreneurs 

Send $6.00 Check or Money Order to: 

Edward Grenda 
43 Everett St. 

Arlington, MA 02174 



Datapoint CRT Terminals 




Fully-Assembled — Guaranteed 

#3360 $649.50 

• Add $15.00 Packing refurbished 

• Shipped F.O.B. Washington, D C.: Terms Check or 
M.O. 

• Delivery in ten days • Guaranteed 90 days 

Model 3360 speeds from 300-4800 Baud, numeric 
keypad. Full or half-duplex; 

Standard ASCII reed-switch keyboard, with code- 
able options; green phosphor; 25 80 Ch. lines, ad- 
dressable cursor; RS-232C serial interface; other 
speeds available. Manual $10; cable kit $9.95. Data- 
share/IBM-2260 compatible version $1,100.00. 

• Model 3000 $825.00. M-33 ASR Teletype $895, 
KSR $725; All M-28, 35 components available, also 
Modems, readers. QUANTITY DISCOUNTS AVAIL- 
ABLE. Leasing, service at low prices. 

TELECOMMUNICATIONS SERVICES CO. 
Box 4117, Alexandria, Va. 22303 
703-683-4019 / TLX 89-623 



WANTED 

TRS-80 

GAME PROGRAMS 



Royalties paid 



Send description 

Earl J. Bivins 
1846 W. Broadway 
Anaheim, CA 92804 
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r vtocte^ 

“Personal Computini 

Week” for Chicago 

Exposition 



The ’78 Midwest Personal Computing Expo, sponsored 
by Personal Computing magazine, will be held October 
5, 6, 7 and 8 in Chicago. In support of the show and 
in recognition of the impact computers are making in 
changing American lifestyles, Chicago mayor Michael 
A. Bilandic proclaimed October 4 - 8 “Personal Com- 
puting Week” in the Windy City. Schedule permitting, 
Mayor Bilandic will also open the show. 

Emphasizing practical, cost-cutting innovations 
for home, small business and professional microcom- 
puter users, the ’78 Midwest Personal Computing 
Expo will feature space-age displays, home entertain- 
ment applications and celebrity appearances. 

Last year’s Midwest Personal Computing Expo 
drew a crowd of 12,565 doctors, lawyers, business and 
computer professionals, educators, students, home 
users and hobbyists. 

This year’s show, organized by Chicago-based 
Industrial and Scientific Conference Management, 

Inc., will be held at the Chicago Loop’s Expocenter. 
With larger exhibition facilities and a promotional 
budget topping $100,000, show organizers expect 
more than 20,000 attendees. “And that’s a conserva- 
tive attendance projection,” said one show spokesman. 

Already, the first stages of the audience promo 
campaign are underway. A saturation direct mail 
thrust will reach prime personal computer customers 
throughout Illinois, Iowa, Minnesota, Wisconsin, 
Michigan, Ohio, Indiana and other Midwest states. 

In addition, since the show’s announcement last 
fall, full page ads have appeared in leading publica- 
tions, including Personal Computing ; Minicomputer 
News , Digital Design , Computer Dealer , Chicagoland 
Business , Electronics Journal , Electronic Packaging 
and Production and Chicago Business Review. 

Three weeks prior to opening, a heavy newspaper 
ad campaign will break and continue until the final 
day of the show. And during show week, newspaper 
show sections will appear in the Chicago dailies and 
the suburban press. Show promoters are working 
closely with exhibitor company advertising depart- 
ments, agencies and PR firms to develop new-product 



feature stories for area newspapers, business journals 
and other publications. 

TV and radio interview segments will feature exhib- 
itor products, technology advances and details about 
the exhibition. Billboards, transit advertising, discount 
coupons distributed by merchants throughout Chica- 
goland, celebrity appearances and press receptions also 
are scheduled for the Expo. 

Ruann International, with offices in Chicago, 

Tokyo and London, will direct the total promotional 
campaign. This advertising and PR agency recently 
directed promotion for the Chicagoland Business 
Services and Equipment Expo in April. □ 



Exhibitors at ’78 Midwest PC Expo 

Top area and national computing equipment and 
materials manufacturers and retailers are reserving 
space for the ’78 Midwest Personal Computing Expo 
in October. Over 40% of exhibit space has already 
been reserved, and show organizers expect over 1 50 
exhibitors by show time. Exhibitors already signed 
up include: 

Bits N Bytes Computer Stores 
Compute-A-Bit 
Digital Enterprises 
Microcomp 
Olson Electronics 
Summagraphics 
Telpar, Inc. 

Artec Electronics 
Cherry Electrical Products Corp. 

Information Systems, Inc. 

Apple Computer Co. 

Jade, Inc. 

Hobby world 
Radio Shack 
Nabih’s, Inc. 

Control Data Corp. 

Chicago Computer Stores, Inc. 

The Milwaukee Computer Store 
Chicago Business Review 
Quantum Computer Works 
Tek-Aids, Inc. 



itty bitty Machine Co. 
Compucolor Corp. 

The Digital Group 
Processor Technology 
AAA Chicago Computer Center 
Computer Electronic Modes 
Quay Corp. 

People’s Computing Co. 

Personal Computing 
Minicomputer News 
Chicagoland Business Services & 
Equip. News 
Electronics Journal 
Computer Dealer 
Digital Design 

Electronic Packaging & Prod. 
Newman Computer Co. 

Systems & Software 
Computer Data Systems 
Michigan General Automation 
Aspen Computer Co. 
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45 GREAT LOCATIONS 



ADVERTISERS’ 

INDEX 



A Addmaster 66 

Artec Electronics 1 

B Byte Shop 4 

Byte Shop #32 95 

C Caldwell Computer 42 

Computer Corner 104 

Computer Data Directory 104 

Computer Data Systems C-4 

Computer Enterprises 102 

Computer Factory 2 

Computerland 112, C-3 

Computer Mart Systems 100 

Computer Resources 106 

D Don Alan 109 

E E & L Instruments 8 

Eclectic Corp 103 

G GRT 56, 57 

H Hawthorn Books 105 

I Industrial & Scientific Conference Mgmt. ... 53 

M Marketline Systems 109 

Micro Computer Devices 107 

Microforce 97 

Minicomputer News 76 

N Netronics 101 

Newman Computer 8 

O Otto Electronics 106 

P Personal & Business Small Computer Show ... 99 

Personal Computing 34 

R Radio Shack C-2 

Ramsey Electronics 88 

S Sybex 7 

T Technico 107 

TransNet 101 

V Vector Electronics 4 



SALES OFFICES 

Northeast: George Palken, 1050 Commonwealth Ave., 
Boston, MA 02215; (61 7) 232-5470 • Mid-Atlantic: Arthur 
Daks, 104 So. Central Ave., Valley Stream, NY 11580; 
(516) 872-9550 • Midwest: Hank Bean, 2633 Hillside Lane, 
Evanston, 1L 60201; (312) 475-7173 • Los Angeles: Carol 
Stagg, 924 Westwood Blvd., Suite 610, Los Angeles, CA 
90024; (213) 478-3017 • San Francisco: Ralph Petersen, 
1 1 80 Oak Creek Dr., Palo Alto, CA 94304; (415) 328-4392 
• Japan: Hiro H. Irie, International Business Corp., 11-8, 
Narita-Higashi 1-chome, Suginami-KU, Tokyo 166; Phone: 
(03) 311-1746 • Exposition Service Sales Office: Louise 
Garcia, (505) 898-4562. 



Computerland 

NOW OPEN: 

ALABAMA 
Huntsville 
CALIFORNIA 
Dublin 
El Cerrito 
Hayward 
Los Altos 
Los Angeles 
Mission Viejo 
San Bernardino 
San Diego 
San Francisco 
San Jose 
San Mateo 



Santa Rosa 


Call Directory Assistance 


Thousand Oaks 


(805)495-3554 


Lawndale 


(213) 371-7144 


Tustin 


(714) 544-0542 


Wainut Creek 


(415) 935-6502 


COLORADO 




Denver 


(303) 759-4685 


CONNECTICUT 




Fairfield 


(203) 374-2227 


DELAWARE 




Newark 


(302) 738-9656 


GEORGIA 




Atlanta 


(404) 953-0406 


ILLINOIS 




Arlington Heights 


(312) 255-6488 


Niles 


(312)967-1714 


Oak Lawn 


(312)422-8080 


KENTUCKY 




Louisville 


(502) 425-8308 


MARYLAND 




Rockville 


(301) 948-7676 


MICHIGAN 




Grand Rapids 


(616) 942-2931 


Detroit 


(313) 356-8111 


MINNESOTA 




Bloomington 


Call Directory Assistance 


NEW HAMPSHIRE 




Nashua 


(603) 889-5238 


NEW JERSEY 




Cherry Hill 


(609) 795-5900 


Fair Lawn 


Call Directory Assistance 


Morristown 


(201 ) 539-4077 


NEW YORK 




Buffalo 


(716) 836-6511 


Ithaca 


(607) 277-4888 


OHIO 




Cleveland 


(216) 461-1200 


OREGON 




Portland 


(503) 620-6170 


TEXAS 




Austin 


(512) 452-5701 


Houston 


(713) 977-0909 


WASHINGTON 




Bellevue 


(206) 746-2070 


Federal Way 


(206) 838-9363 


Tacoma 


(206) 581-0388 


WASHINGTON, D.C. 
WISCONSIN 


Call Directory Assistance 


Madison 


Call Directory Assistance 


INTERNATIONAL 




Sydney, NSW Australia 29-3753 



See us at Personal Computing '78 in 



ittWiuJil. 



(205) 539-1200 

(41 5) 828-8090 
(415) 233-5010 
(415) 538-8080 
(415) 941-8154 
(213) 776-8080 
(714) 770-0131 
(714) 886-6838 
(714) 560-9912 
(415) 546-1592 
(408) 253-8080 
(415) 572-8080 



Rated 







You can even plot your biorhythm. 



That's why, at Com- 
puterLand, you deal 
with real professionals 
who are also real 
people. People who 
speak your language 
. . . in addition to BASIC, COBOL or FORTRAN. 



The Best Game in Town. 



Welcome to ComputerLand. 
An incredible adventure into 
the world of personal 
computers. A one-of-a-kind 
shopping experience. 



Each ComputerLand store 
presents everything you ever 
wanted to know about 
computers. And then some. 



Take our Game Room, for 
starters. You'll find excitement 
for the whole family in our 
endless variety of challenging 
computer games. You can battle the Klingons in an 
out-of-this-world game of Star Trek. Create an elec- 
tronic work of art with a computer controlled TV. Test 
your skill in a game of computerized hangman. 



And if your system breaks down, 
our in-store service department 
will get you back up and 
running. 



Right now! 



Great Selection. 



Your first stop at ComputerLand 
may well be your last stop. 



ComputerLand offers the finest 
quality and 

* 



But we're more than just fun and games 
Each ComputerLand store offers a 
knowledgeable and person- 
able staff of professionals 



iu starve you. 

Plus the greatest avail- 
able selection of micro components. Whether it's a data 
processing system for your business or a computer controlled 
sprinkler system for your home, you'll find whatever you need 
at ComputerLand. 



Read on. 



Genuine Service. 



We want to supply 
you with the one 
system that's right. 
Rather than a com- 
plete system that isn't. 
Or a limited system 
that is. 



Which means, 
simply put, that at 
ComputerLand, you 
get exactly what 
you want. 

Exactly when you 
want it. 

Be Our Guest. 



Begin with the 
grand tour of our 
exhibit areas. "Test- 
drive" any of our 
individual systems. 



Then tell us your needs. We'll sit down and talk about the system 
that's rightforyou. It's as easy as that at ComputerLand. 



argest selec- 
tion of all the 
major brand names. 
Like Apple Computer, 
Cromemco, DEC, Diablo, 
Hazeltine, ICOMJMSAI, LearSiegler, 
National Semiconductor, North Star, Texas 
Instruments, Vector Graphics and more. 



Plus a complete inventory of tools, books and accessories. 



What's more, at ComputerLand, we deal in product. Not 
promises. Our inventory is on our own shelves. Rather than the 
manufacturer's. So you can take delivery on tomorrow's com- 
ponents today. 



People, in short, who can offer both the novice and 
the old hand the same expert guidance in selecting 
the optimum system he or she needs. 

Yet, assisting in the purchase is only the beginning of 
ComputerLand's service. If the kit you bought requires a 
little more do-it-yourself than you yourself can do, we 
provide assembly assistance. 

If that complex program proves to be just that, we provide 
programming assistance. 



The great computer store. RATED G. 

Call or write for the address ot the ComputerLand store nearest you. 
Franchise opportunities available. 

ComputerLand 

14400 Catalina St., San Leandro, CA 94577 (415) 895-9363 
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Is your TRASH FLOW higher 
than your CASH FLOW? 




COMPUTER DATA SYSTEMS 



If you're a businessman, we know how 
difficult it is to keep neat and efficient ac- 
counting records. Let our VERSATILE 
systems do it for you. You'll have a com- 
plete system built into a single cabinet, and 
a free software library on diskette to get 
your computer working for you the first 
day. $3295 Assembled and tested. 

WHAT ELSE DOES A COMPLETE 
SYSTEM NEED? 



Contact Our Distributors for 
Regional Sales and Service 



Alexander & Co., Inc. 

5518 Florin Road 
Sacramento, CA 95823 
(916) 422-9070 

The Computer Store 
3801 Kirby Dr., Suite 432 
Houston, Texas 77098 
(713) 522-7845 



Huron Electronics 
415 N. Silver 
Bad Axe, Mich. 48413 
(517) 269-9267 



SOFTWARE LIBRARY 

Five diskettes are included to give you 
immediate operating and programming 
capabilities. 

DISK 1 is a master diskette with BASIC, 
MDOS, Text Editor, Assembler and 
more! 

DISK 2 has many games including LUNAR, 
CRAPS, and SPLAT. There's room left 
for you to add your own. 

DISK 3 contains a Small Business Account- 
ing package which includes Accounts 
Payable and Receivable, Inventory, a 
General Ledger, and more. 

DISKS 4 & 5 are blank so you may add 



your own programs. 

Clean it up with 
a VERSATILE 3B 



Southeast Representative: 

Scientific Sales Co. 

1 75 W. Wieuca, Suite 21 0 
Atlanta, GA 30342 



mmm 




5460 Fairmont Drive •Wilmington, Delaware 10806 •303-736-0013 



DealerApplications Available. 
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